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CONFIDENTIAL

DEVELOPMENT AND P10OF SERVICES
ABERDEEN PH)VING GF)UND

MARYLAND

AU'!flRITrt 000 ORDTA RMBlack/bjw

PRIORITI : IA 15 June 1956

TDZT OF SHELL HY,j. Q7EO FOR 6mm GUN T.

2WENTY-FIRST REPORT O PRIJECT TAI-5002H

DA.S OF TEST: November 195 to 29 April 1253

O J ECT

To determine interior, exterior and terminal ballistlo characteristics of Shell,
HEP, T17CZ3, particularly in regard to determining armor defeating characteristics,
target accuracy, and propelling charge development.

SSUMMA W

The following tests of the 76Tu, Shell, HEP, T170E3 were fired to determine the
satisfactoriness of the round.

Rated maximum pressure of the shell.

Armor defeating characteristics against 3" and h" armor plate.

*1000 yd and 1500 yd vertical target accuracy tests.

Propellent granulation and ignition tests.

Tests of Inert fuzed T170E3 roundis to determine functioning cihracterie tics of
* A3 filler where~d against armor plate.

(Reerence let Mmorandum Peport Appendix A).

CONCLUS IONS

From results of the tests conducted with the Shell, HEP, 7I70E3 it was concluded
that:

The shell will withstand chamber pressures of at least 30,000 psi.

The shell are reasonably accurate at ranges of 1000 and 1500 yards.

The shell will satisfactorily defeat (spall) 3" homogeneous armor at OP and 60
obliquities but will not defeat h" armor satisfactorily.

The shell filler (A3) will detonate and/or deflagrate on impact with armor when
fired in inert fuzed shell T170E3.

-2-O 
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Ask RC OW&ENDATIO1N

It is recomm~ended that the T1~7CE3 WA Loaded) shell design be eonsidaid satis-
factory for final engineering evaluation teas,~
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I INTRODUCTION

A. DISC JSSION

1. The Shell, REP, T170N3 is patterned after the Shell, HEP, 76mm Tlg9EI
except that the shell T170E3 is a one piece design and has a different rotating band.

2. The Shell, HXP, T169E1 previously tested at Aberdeen Proving Ground
ws'a two piece design for the 76mm, MIA2, gun.

3. The Shell, HEP, T170Z3 is designed to withstand a greater chamber
pressure than thp 7169El shell. Therefore, greater muzzle velocities are expected
to be attained with the T170E3 shell.

4. The one piece HRP shell of other calibers, 75mm and 90mm for instance,
have previously been fired with results indicating that the one piece shell design
is an improvement over the two piece design in those calibers. These tests are the
first firing tests to be conducted ontthe ona piece design of the 76mm Shell, REP,
T17o3-

B.• REflE1ENCES

1. Authority for tests:

a. Letter APG (c) 471/302 (Copies in Appendix B of F.R. No. P-51314)

b. Letter APG (c) 471/804 (Copies in Appendix B of F.R. No. P-52674)

2. Fifth Report on Project TAl-5002H.

3. First Memorandum Report on Development of Shell, lEP, T17013 for 76ms
Gun T91 (Copy in Appendix A).

4. APG Frling Records P-5o6o, P-51314, P-55769, and P-52674 (Copies in
Appendix B).

II DESCRIPTION OF MATERIEL

The materiel for test w&s the 76mm Shell, HEP, TlT03 All shell were assembled
into complete rounds at APG and fired as received, except as noted in the firing
records (Appendix B). Shell were received loaded with composition C3 (simulated) and
A3 as well as inert loaded shell, The lots of the Inert loaded shell were fuzed with
inert BD, M91 fuzes. The lot* of live loaded shell were fuzed with live and inert
BD, M91 fuzes. Reference Appendix B, viring .Record No. P-5131. with Inclosure

"9 Photo Nov. A75966 and A73795.
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III DETAILS OF TPRST

1. First' Phase of test (Reference Firing Record No. P-50600, Appendix B)

a. Six rounds of T170E3 inert eb (shell Lot No. 6715) were fired
into sawdust box for recovery. Also 12. rounds were fired for ground impact recover-.

b. Ten test rounds (inert) were fired in conjunction with T6,4 (inert)
ro'*nds to 1000 yd. vertical target for accuracy and time of flight h & as well as
possible recovery.

c. Twenty-five test shell T170E3 (ammnition lot PA-E-6716) were fired
against armor plate of 4 wnd 3 inch thickness placed 400 ft. from the gun and at 00
And 600 obliquities for armor defeating characteristics of A3 composition,

2. Second Phase of test (Reference Firing Focord P-51314) Appendix B.

a. Fouteen inert test ihell T17E3 were fired in conjunction with
Shell, E , T64 for 1000 yd. vertical target accuracy, time of flight and propellent
gramlation tests. In these firings the matching veloci.ty of the T64 and the T1O7E3
shell at 1000 yds. was calculated from the results obtaized.

3. Third P'hase of test (Peference Firing Record P-5674) App~ndix B.

a. T, enty-four inert test rounds were fired for toxpariiso of uniformity
-,' data obtained by using the 300 grain (10 1/4" 2ength) T88Z1 primbr with bagged chaob es

containing distance wadding.

b. Ninetee.r Ltert test rounds were fired for 1000 and 1 yd. accu-
racy, time of flight and propellent ignition tests.

a. FJfteen test T17OE3 $hell, A- loaded and with inert BD, M91 fuzes
were fired against 3" armor plate to deterine deflWgration and/or detonation
characteristics of the shell filler.

d. Five test Tl7OE3 shell inert loaded and with inert BD, M91 fuzes
were fired against armor plate (painted white) to determine configuration of a plastic
filler on the plate.

4. Fourth Phase of test (Raference Appendix B) 'iring Record P-55769.

a. Interior ballistic firings we're oonducted in which three t3rpes of
primers were used for coparatie uniformity data. These tests involved the use of
Shell, }UI, T64 (empty) which ,iulabed the 10.0 lb, weight of the Shell, BE., T17CZ3.

-6-
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B. WSULTS

1. Inspection of recovered 76m. Shell, HZP, TITOE3, Amwnition Lot PA--'6715
fired as received for 1,000 yard ancuraoy, revealed that the HD, R9l Fuse (nert) was
a modified fuze (substandard) resulting in excessive deformtion and break.ng up of
the shell in the gun tube at pressures of approximately 20,000 psi,

2. Limited recovery of shell from grouid impact with Fuze, BD), M91 (Inert)
indicated that the Tl7CE3 shell will withstand o chaber pressure of at least 30j000
psi without unsatisfactory deformation of the shell. Pieference sheet 3 of F.R, P-50600

3. The following results **re obtained from firing the subjec shell (A
loaded, HD, U9l fuse) against armor plate.

AVG. STRIKING RDS. SPALLING
NO* RDS*. ARMOR VELOCITY THE ARO OF
FIRED in HC BIVIrdg 2 D I -CONL - P1LkRKS

2 4 60 2472 0 of 2 Balges9 4 60 1996 O of I Cracked bulge
1 4 60 1797 o of 1 Bale
1 4 60 149 0 of 1 BIlge
4 3 60 2411 3 of 3 1 bad hit
4 3 60 1802 4 of 14 NOW
4 3 60 1403 4 of 4 Noris
3 3 0 1389 3 of 3 Nwwe
3 3 0 1798 2 of 2 bahit
2 3 0 1440 2 of 2 NOe

NOTE, Charpy value of 4" plate was 61 ft lbs at -40*
Charpy value of 3" plate was 30.75 ft lbs at -400

4. The following accuracy results were obtained from tests of the subject
(Inert) Shell fired at ranges of iOOO and 1500 yda.

a, Lot PA-E-9207 with rotating band clearance value of .010 inch
(diametrioal)t Peference sheet 4 of F.R. P-51314

UNCORRECTED ACCURACY, CALCULATED
NO. RDS. SHELL HUZZL VEL. PROBABLE ERROR FOI

nom___I=_ID VERI. HRI FACTOR

6 T64 2425 .17 .34 1,146 G
10 Tl70E3 2535 .35* .33 .964

* Center of impact 7.3 inches above the center of impact of the T64 Shll.

9 b, Lots PAE-9445 and 9554 Reference sheet 6 of F.R. P-52674

8 T17CE3 25x .27 .14 -

9 T17E3 2517 .15 .17

-7-
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5. From the data above, BRL calculated the velocity of the T170E3 shell
required to match the T64 shall at 1,000 yards range to be 2570 fps. However, the
centers of impacts of the two shell in the accuracy tests indicates that the two
,ahell will not watch at a muzzle velocity of 2400 fps for the T64 ehell and a muzle
velocity of 2570 for the T17OE3 Shell.

6. The following uniformity data (pressure vel.) was obtained from the
accuracy firingn of the test TI70E3 (Inert) shell.

SHELL MUZZLE PRESS* psiAOO PROPELLANT
RDS. AVG 7. T VELOCrITr fps CORRECTED CORRECTED LOT W T.
CON. TYPE MKA MD MU, 1)ISP MEAN D X.DISP. NO. 2z.

9 T64 15.00 2415 4.00 16 266 4.56 18 12233 56.8
10 T170E3 9.94 2524 7.10 22 .192 3.40 12 5566 *45.0

Components (Test Romids) T19, Cartridge Case
M3 8, (400 grain) Primiir

S IMARS, Propellant was loose loaded w/o igniter or distanoe wadding. All rounds
were flashless. A charge has not bee ren muded because of questionable
watching velocit7 required.

7. The following 2esulte were obtained from firing the T17CE3, A3 loaded
shell with Inert, M.) M91 fuses against 3" armar plate at 00 obliquity.

M~S. WITH V1SIM2 MS~. WITH
NOS lIDS FIRED AVG: MUZZLE VEL. , SHEIL FLASH * CA)ARA FL&SH** OTHER***

_ 3 1362 0 0 3
5 1529 1 3 1
4 1651 2 1 1
3 1907 2 1 0

* A definite deflagration and/or low order detonation as observed by perscnel
near gun position and oonfiruod by photographs.

** A flash not visible to the eyv, but plain7 visible on the photographic film.
Thee flashes appear on the film within .1 milliseconds of shell impact with the
armor, and last for a period of at least 1.0 milliseconds indicating burning of
the shell filler6

Very small o r no flash observed on the phiotographic film.

(Reference Photograph Nos. A-83358 to'A-83364)

NOTE: The above groups indicate that as the striking velocity increases the function-
ing intensity of the shell filler (A3) inareases This functioning is independent 'of
any fuze action. There were no plate spells on any rounds.

CONFIDENTIAL
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a, From the results of the above armor plate firings it is indicatdd
that the shell filler (A3) is being consistently ignited on shell ixpot with the
armor plate when striking at velocities above approximately 1500 fpe It is believed
that op striking the armor plate it is probably the wax component of the shell filler
that is being ignited (within .1 mail see.) possibly by sparks caused by metal to
metal contact. However, the scattering of the filler particles into a dust may induce
& flash burning. In either event indications are that the flash may develop into a
more severe birning (deflagration) and disappears or contimes the deflagration to
such intensity that it becomes a low order detonation (or visa versa). It is believed
that the increased heat generated on shell impact with a plate when fired at the higher
velocities is responsible for the increase in the !mber of deflagrations and low order
detonation, without plate spalling, observed at the 1900 fpe velocities,

b,, When firing the above shell with A3 filler and live D, M91 fues
at velocities above 1500 fps spalling of the armor plate is beliiR to be accomplished
by the detonation of the fuse before the flash started on impact has had time to pro-
gress into deflagration or low order functioning as with inert fused shell.

8. The following uniformity data presents a sumary of the results oomper-
ing the 300 grain T'70 and the 150 grain M31A2 primers at -651F.

SHEM NO. OF VELOCITY fps PRESSUR psi
TYPE RDS. MEAN MAX DISP MD MEAN MAX MD

T90 20 2263 47 6 17200 2500 600
M3WA 20 2265 25 10 17200 2700 500

IV CONCI1SI01S

A. From the results of the tests conduteod with the Sheli, EP, T17CF3 it is
concluded that,

1. The shell will withstand chamber pressures of at least 30,000 psi.

2. The shell are cowsidered reasonably aoeurate to a range of 1000 and
1500 yards,

3. The shell will not defeat 4 inch armor plate .with a Charpy value of61 ft-lbs
(at -400) when placed at 600 obliquity and fired against at a striking velocity

of 1493 to 2472 fps.

4, The shell will defeat 3" armor plate with a Charpy value of 30.75 ft.
lbs. (at -400) when plaoed at 600 obliquity and fired against at a striking velocity
of 1403 to 2431 fpe.

-.9-
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5. The shell ill defeat 3" armor plate with a Chariy valus of 30.75 ft.
lbs. (at -400) when placed at 00 obliquity and fired Against at a striking velocity
of 1388 to 1789 fps.

6. The shell filler (A3) will detonatq and/or deflagrate on impact with 00
obliquity armor at *elocities above 1500 fpe when fired in inert fused shell T17093.

7. A satisfactory propelling charge can be developed with U6 propellant to
yield a velocity to math th T6 shell at 1,000 yard range and within the prssure
liiits of the shell.

8. Either tbi T70 primr or the 150 grain M31A (with scew head) i
satisfactory for use with the T1'C63 roumd.

A,, It is "Oooended thats

1.' The TIICE3, Shell design be oamsiered satisfaetory for final engim"r-
ing eralnatio1 tsts.

2. A rs satisfactory shell filler and/or fuse be developed. The filler
should possess %e genaral ohara teristict of cooforming to the proper oonfipration
an %he armor plate at the tim of detoation., AUo the shell filler should be of a
oolposition to prohibit its funetioning on striking the armr plate nt1il ctk d upon
by the fuse.

Oid. 1410ser

. . ,

',~~5A IN S. OODWINH. A. cmrO 1 .

(4 istant Diredtor for cif
ngi ,nesring Tesi% i* rillwy Division
evelopent & Proof Serviogs

C -.IO-
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APPENDIX A

First Me'morandum Poport on Development o
i She-ll, IMP, TIT7E3 for 76am Gun Tca.
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ORDNANCE CORPS
DEELOP1T AND PROOF SEUVICES'

AH ERDEEN PROVING MOUND
@ ~~YLAND ,.

IN HEPLY,

• FTER TO ORDW-DP-AA Mr .- h.B1aok/pmw/6136

TO. Chief of Ordnance, Washington 25, D. 0., ATTN. ORDTA

TITLE.: Firet Memorandum i-port on Development, of Shell, HEP, T17OE3 for
76m Gun, T91 - Project No. TAl-50O2H,

Flefeincos, 00 471.13/30 (a) "
00 4714520 (76() (c)

1. Introduction

The T170E3 IMP Shell was designed for the 76m T91 Gun and tests were con-
ducted to determine the satisfaotorineme cf the round. The'tests involved
acauracy, flight characteristics, developient of propelling charge, armor
defeating characteristics and pressure limitations of the Shell.

2. Results

a. Inspection of recovered 76mm Shell, HI, T170E3, Ammnitio'n Lot
PA-E-6715 fired a. received for 1,000 yard accuracy, revealed that the BD, U9I
Fuze (Meart) was a 'modified fuze resulting in excessive deformation and breaking
up of the shell in the gan tube at pressures of approximately 20,000 psi.

b. Liited recovery of shell from ground impact with Fuze, BD, M91. (Inert)
indicated' that the T17GE3 shell will withstand a chamber pressure of at least
30,000 psi without unsatisfactory deform*tion of the shell,

a. The following results were obtained from firing the subject shell
(A3 loaded,, £D, 1 91 fuze) against armor plate.

AVG. STtKIIM RDS. SPALZLIG
NO. DS. A1WOR VELOCITY THE AOR OF
FIW D r, TCK OBLIQU ITY flEG. f2 PUS. CO0S. WW1ARKS,

2 4 60 2472 0 of 2 Bllges
1 4 60 1996 0 of I Cracked bulge
1 4 60 1797 0 of I Balge
1 4 60 1493 0 of 1 Bulge
4 3 60 2411 3 of 3 i'bad hit
4 3 60 1802 4 of4 None
4 3 60 1403 4 of 4 None
3 3 0.1388 3 of 3 None
3 3 0 1798 2 of 2 i bad hit
2 3 0 144.0 2 of 2 None

NqEB Charpy value of 4" .plate Ws 61 at -400

Charpy value of 3"- plate was 30.75 at -400

CONFIDENTIAL
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TOt Chief of Ordnance
SUB&LCT 2  First 11amorardum Fepor on Development of Shell, REP, T17CE3 for

76m Gun, T91 - Project 11. TA1-500211.

d. The following accuracy results were obtained from tests of the subject
(Inert) Shell (Lot PA-Z-9207) vd~th rotating band cearancoe value of .010 inch
diametrical),

UNCOMICTIZD ACCU WICY, CALCULUTION
NO. S . SHE LL M17ZZU VEL. PR0DABLIE 'Ei~tRl FORM

CONS. TpE V vRT. HORZ. FACTOR 01

6 T64 2425 .17 .34 1.146
10 T17OE3 2535 *35* .33 .964

* Center of impact 7.3 inches above the center of impact of the T64 Shell.

e, From the data above, BRL calculated the velocity of the T17CE3 Shall
required to match the T64 Shell at 1,000 yards range to be 2570 fps. However,
the centers of impacts of the two shell in the accuracy tests indicates tha4
the two shell rill not match at a nmzzle velocity of 2400 fps for the T64
Shll and a muzzle velocity of 2570 for the T170E3 Shell.

f . The f olloving unif ormity data (pressure vol.) 'was obtained frox the
accuracy firings of the test T17CE3 (Irert) Shell,

. SELL WZZLE PRESSU RE 1/00 PROPELIANT
RDS. AVG. T , V EOCIT fps CORRECTED. CORrE,,TD LOT C1]1. VIT.
C013. TPE J. MAN M YAX. DSP. I.AN IM KX. DSP. NO. oz.

9 T64 15.00 2415 4.00 16 266 4.56 18 12233 56.8
10 T17(Z3 9.94 2524 7.10 .22 192 3.40 12 5566 45.0

Componts (Test Rounds)' T19#* atridge Case
158, (400 grain) Primer

RWkoma : Propellant was looe loaded w/o igniter or distanoe wadding. All
rowrhds were flashlese. A aharge has not been recommended because of
questionable matching velocity required.

g. The following results were obtained from firing the T170E3, A3 loaded
dhell Ydith Irnrt, M), A91 Fuzes against 311 armor plate at 0 4bliquity.

110. DS. AVG. )&JZZLE VEL. IDS. WITH VISIBLE RDS. W.IT
FiTFP fpe SHELL FLASH* CAM3RA FLASH** OTHER **.

3 l362 0 0 3
5 1529 1 3 1
4 1651 2 1 1
3 1907 2 I 0

Remark: There were no plate spalling or face impre'ssion on any rounds.

* A difinite deflagration and/or low order detowation as observed by personnel
near gun position and confirmed by photographs.

* A flash not visible #o the eye, ibt plainly visible on the photographic film.
These flashes appaar on the film within .1 mil second of shell impact with
the azzor, and last for a pericd1 of at lease 1.0 inil second'indicating burning
of the shell filler4

* -* Very small. or no flash observed on the photographic film.

- 2
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TO * Chief of Ordnance
SUBJECT: First Mamorandum %port on Development of Shell, HEP, T17OE3 for

76mn Gun, T91 - Project No. TAl-502MI

a. From the results of the above armor plate firings it is indicated that
the shell filler (A3) is being consistently ignited on shell impact with the
arolpUtv when stril-in at velocities above approximately 1500 fps. It is
bleli*d that on strilig the armor plate i is probably the wax component of the
shell filler %hat is being ignited withii .1 mil sec.) possible by sparks caused
by metal to metal contact. However, the scattering of the filler particles into
a dust may induce a flash bxning. In either event indications are that the
flash my develop into a more severe burning (deflagration) and disappears or
continues the defla ration to suoh intensity that it becomes a low order detona-
tlon'(or -visa versa). It is believed that the increased heat generated on shell
impact with the plate wlhen fired at the higher velocities is responsible for the
iAwrease in the nusir of defUagratwm a"d low order detonations, without plate
"11 "!Y, observed at the 1900 fpe velocitie,.

. Vhen firig the above shell with A3 filler and live BD, 1l fuzes at
veloities above 1500 fps spalling of the armor plate 1is-f-lieved to be accom-
plished by the detonation of the fuze before the flash started on impaci has had
time to progress into deflagration or low order functioning as with Inert fused
Shell,

4. Conclusions:

a, From the results of the tests conducted with the Shell, M P, T17%3 i
is concluded that;

(1) The shell will ithstand chamber pressurvs of at least 30,000 psi.

(2) The shell are etisfactorily accurate to a range of 1,000 yards.

(3) The shell will not defeat 4 inch armor plate with a charpy value of
61 (at -400) when placed at 600 obliquity a"d fired against at a striking velocity
of 1493to 247 fps.

(4) The shell will defeat 31" armor plate with a charpy value of 30.75
(at -407,) whn placed at 600 obliquity and fired against at a striking velocity
of 1403 to 241 fps#.

(5) The shell will defeat 3" armor plate with a charpy value of 30175
(at -400) when placed at 00 obliquity and fired against at a striking velocity
of 1388 to 1798 fps.

(6). The shell filler is not satisfactory in its behavior on 'impact with
the 00 obliquity armor plate at velocities above 1500 fps.

3
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TO: Chief of Ordnance
SUBJECT. 'First tomorandum Report on Development of Shell, P, T170I1:3 for

76ie Gun, T91 - Project No. TAl-50021

(7) A satisfactory propelling charge was developed to yield a velocity
to match the T64 shell at 1,000 yard range and within the pressure limits of
the shell.

5. Recommendations

a. It is reconmended that:

(1) Additional dovelopwent work be done to improve the armor defeating
characteristics of the Shell, IMP, T170E3.

(a) First, a more satisfactory shell filler should be developed.
This filler should posseas t-Ae general characteristics of conforming to the
proper configuration of the armor plate at the tiie of detonation anA of the
proper composition to prohibit functioning of any degree on striking the armor
plate until acted upon by the fuze.

(b) It is believed that until these conditions art met for the
striking -locities desired in tank warfare the IMP Shell vill be iLeffective
against the maximmi plate thinkness, angles of attack and range of striking
velocities for which the shell is believYed to be capable.

,APP 1e V .JD:

EENTALIN S. GO03'TN N10 I. BUACK
Aobint chidf Proof Director
Arsa & Afamnition -Division
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APPSNDIX B

Firing Record No. P-50600 with Inclosures
Letter APO (c) 471/302 with TPR 3219
Data Card No. 58424 and 58425
Copy lesageform, dated 6 Feburary 1952
*Report 514-231
Photographs Nos. A75966,A'76034, A737V95,
A74264, A74265 and A74659

I: Firing Record No. P-51314 with Mnolsure,
Data Cards Noe. 58424 apd 62108
BR 1 Memo dated 24 April 1952
Target Accuracy Graph of T17C3 SbmU)Me~uzgetorui

Propellent Cu rve

Firin Reoord No. P-52674 with Inclosures
Target Accuracy Sheet
ifessagoform to 0RDTA
Photographs A81514 th A81518 and

A83357 thu A83364
Letter APO (a) 471/804 Tth lst Ind. TPR-3418

'lta Cards No. 62545 and 62543 1

riri Reord, No. P-$5769 with Incosure
Q60 of lbter APO 471.Tl32
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DEVLOPITZ AMI PROOF SEiRICES
ABDEIEN PROVING GROUM), MADYLAND

FIRING RECORD
FRO:. 14 Nov. 1951

OBJECT OF TESTl To determine the Ballistic DATES OF TE-ST TOt 9 Feb. 1952
and Armor defeating character- FIRING RECORD NO: P-50600
istios of Shell,. IF.P, T170E3 SIMET I OF 8
for the 76m Gun T91. (U) 0.0. FILE NOt 471.13/30 (c)

APO NO: (o) 471/3c2
DEVELOPYN'NT:
ProJect TAI-500IH _ _bwI

MATERIEL

(1) 76M Gun, T93E3 No. 275, with 76m Gun tube No. 24100
mounted 'on 90mm IQAI carriage No. 4322.

(2) 76m Gun,, T91E3 Io. 5 with 76Rm Gun tube No. 24565
mounted on fixed APG pedestal moupt.

(3) 76mn Gun T91E3, No. 426 with T91E3 Tube No. 25181
mounted on Yodified 90ram 1l mount.

(4) 76mm Gun T91 No. 3 with T19E3 %be, No, 25183 mounted
on fixed AG .edestal mount'.

krmor Plate:

(1) Rolled Homogeneous 4-inch plate No. 0L2854 with BHN -
value of 283, Oharpy V notch value of 61 ft at -400.

(2) Rolled Homogeneous 3-inch plate .No. 09784A with BHi
value of 291, 0arpy V 11otoh value of 30.75 ft 3.41t -0 0 .

'MAmmition:

Testi

(1) *76m Shell, 11EP, T17E3 (Inert) with Furse BD, V62A1
(Inert rejects). Ammunition Lot PA-E-6715
(Fired for recovery and tim of flight as received from PA)

(2) 76n Shall, 1 P, T1703, (A3 loaded) with Fhize .1J, 1462AI
Aimunition Lot PAF-6716 (fired an received from PA against
armor plate)

(3) 76m Shell, HEP, T170F3, (,k3 loaded) r-assembled with Fuze
BD. M91 (Inert) at APG. Ammunition Lot PA-a-6716 (Fired for
recovory).
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FIRING ,cOmJ NO. P-506OO

SHEET 2 OF 8
~stock.,

(1) Propellent, MP, ., Lot RAD-9308 for 57 1 ('n (Web .0295.).

(2) Propelldnt, IT, ?.'6+1, Lot C-RAD-2001 (Web -.036,.

A (3) Propellmnt,, UP, M6 Lot ()KL-,J.05b {Wq40. .O3301

Shellt 15.O0 lb. Shell, TE, T64*Lth hie PDA l 51A5, for 9Oft Gun.
Tiert loaded with barium sulphate;, rea lead ar4 paraff in.
*etal parts Lot CSP-I-35.

Cae; Cartridge, Tl9E1, 76Min, varioug -o1t. (New)

Primri 400 grain, 'Percususion, IM' Loi'73-40 and KOP-SR-106.

ROUNf-Y-1FJND DATAI

, The following T17Cv3 rounds were tired from 76m tube No. 24565 Nkto sawdust for
recovery. Date Firedt, 14 Novmber 1951.

?T~~CII~ 3CRPMWjj TNST. Pirzssurz
TUFT SIiP L I T. LOr CmK. YI. VEL, p~iAOO

MD NO* NO. .11 NO* oz.(2 EA1

• 1* 4 6715 9492 2001 56 2571 191 196. Hon hole in chip board.
2 5 6715 9,95,. 2001 64 -'"2,842 253 2 40 Foco'ered (Flf. Photos. A74265, A74264)
3 6 671L5w 9t, - 2001 72 3129 321 312 *rxw observed.
4 7 6715 99 200! 76 ,o[tt** 366 365 Shel3 broke up in gun tube.
5 8 6715 9,92 201 68, Lost 281 276 Shell broibup in gun'tube.
6 10 6715 9.94 26. 62 Lost.- 235 237 I'Bovired Ref. Photo A74659.

* Thbe No. 24565 was a new tube (proof rounds fired unknown).
* * Velocity ooiJ, damage by shell fragtmezn~t

Rermakst A chip board target was placed on the front end of the sawdust recovery box
't idoate shell yaw. (400 ft. from Oun). Musloe flash was noted on tube round Nos.
2 and 61 no unbumed powder was observed in the tube. The breakini up of the shell
(tubr rouMd Nos. 4 and 5) did not damage the gun tube. NOTE: Th6 breaking up of the
shell was later',4,o~trbut, jctoe base fuses (see accuraoy and time of flight
tests). %fereoce Photcraph Noe. A74659, A74265, A74264, A75966, A76034 and A73795.

S Sample No. 4 was difficult to chamber in the Vn tube,

CONFIDENTIAL



CONFIDENTIAL

FIRING MOORD NO: P-50600
S}ITBLT 3 OF 8

The following T17C3 rounds were fired from 76m Gun tube No. 25181 for recovery
from gr r4 impact (8100 yds). Date Fired. 25 Jan. 1952.

PROJECTILE PRGFlVZW QUAD. PIRE3SU R
TUBE SAkT LOT Vil. LOT C0. 'XT. ELV. pei/1O0

NO. N0 !O ibs 110. 0, -) (2) RS M-A

166 1A 6716 9.82 16050 55 410 210 214 H0 on field (short)
167 2A *716 9.73 16050 55 420 214 219 HO on field (100 yd. short)
168 10 6715 9.95 1605e 55 430 222 226 Not observed.
169 4.A 6 6 9.95 16050 55 430 222 .221 Reported short of field.
170 5A - 6716 9.94 16050 58 430 243 .244 Reported over field.
171 2B 6715. 9.89 16050 58 430 228 232 Not heard.
172 '3A 6716 9.90 16050 60 420 256 242 HO center of field.
173 6A 6716 9.92. 16050 60 420 261. 263 Bel*.ved short of field.
174 7A 6716 9.99 16050 60 420 267 270 Re-ported over field.
175 8A 6716 9.99 16050 62 380 280 289 On field (Recovered)

,- 176 9A 6716 9.82 16050 64 370 290 302 Long or field (Recovered)
177 10A 6716 10.O0 16050 66 355 331 331 Reported over field.

HIEMIKS: Sample Nos. 1B and 2B were Inert loaded T17093 shell with Inert BD, 1462Al
Fuzes. Samples Woe. A,.2A and 3A were A3 loaded T17OE3 shell with line BD, ?62A1
Fuzes. All other rounds were A3 loaded T170E3 shell re-assembled at APG with BDp I391
Inert faxes.

Samples Noe. SA and 9A were recovered. Referenpe photograph No. A75966.
Velocities wre not taken on any rounds.
Muzzle flash "as not observed on any rounds.
-No unconsurad propelling powder was observed in the Z= tube.
All rounds chambered and fired satisfactorl*-..

The improvised gun mount for the T91 tube did not provide for sihifg equipmint'
and the laying of the piece mas ditficult. ffmirver, all proje iles with live fuzes
(spotting rounds) were observed to hit consiatsintly on the field indioating stability
of those rounds. Posibly the inert rounds hit on the recovery field bt were diffi-
cult to observe,

From these tests it is indicated that the A3 filled T17083 Shell will withstand
a chamber pressurt of 30,000 psi satisfactoril . However, previous firinig of HEP
shell indicates that the simulated C4 filled shell will not withstand as much chamber
preasure as *M the A3 loaded shell.,
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FIRING recOID No.. P-50600
SPEET 5 OF 8

* Two shell recovered at target site revealed that inadequate base fuzes allowed gun
chamber gasses to enter the shell and excessively expand the shell causing the
shell to be erratic in flight and break up in the gun tube, (Reference Photograph
No. A76034)

NOTE, All dispersion measurenents were taken from the left edge and bottom of the

15x15 ft. target,

I1CAhS:

These data were presented to the Firing Table Branch of the Balistic Research
Laboratories with the precaution that only the data obtained from firing the T64
HE shell were valid.

Subsequent examination of the two recovered shell from the accuracy firings
revealed that in addition t6 the two spanner wrench indents the fuze had two other
holes that extended through the fuze to the shell filler. These holes permitted the
chamber gasses to pass into the shell body breaking up one shell in the gun tube and
excessively expanding.other shell resulting in very' erratic shell flight. (Reference
Photo No. A76034.

It was recommended by messageform to 000 (dated 6 Feb. 1952). That additional
inert solid filled (ri.latbd A3) REP, Shell, TI7CE3 with Inert fuse BD, M9l be
sent to APG for accuracy and propelling charge establishment tests.

From these firings it is indicated that in establishing a propelling charge for
the A3 loaded T170E3 Shell a propelling powder, I6, Nob .030) W. similar to lot
RAD-16216, would yield the muzzle velocity required to match the T64 shell at' 10OO
yards range and within the pressure limits of the shell. The nazzle flash noted on
50% of the romndB fired in these tests using powder lot 16050 (Web .0330) my also be
eliminated by using the smaller web preeljat.
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FIRING WCOM) NO- P-50600
SHEET 6 OF 8

The fo~llwtng rounder were fired against armor from 76UM T91 Tube No. 24100.
Date Fired, 9 February 1952

TUBE T irE PROPELLING ,STBT4IG
RD OF CARGE VELOCITY AMOR

904 1002 59..( 2W 4 it 600 900 Crack Bulge
905 1014 50,0 249 4". at. 60 Small Bulge
906 1c5 37.0 1996 4" at .60 1209 Crack Bulge907 1036 2v0 1797 1" at 600 6mall Bulge
906 104 240 1493 41 a, 60 Stall Bulge
909 1109 48,15 4408 3" at 600 spell, 72(X7/8,,
910 !U16 48,,5 2405 3" at 6o SpeU, 7. l/87 l/4x1 1/4"
911 138 48.5 2423' 3,. at 600 . Spel, 7 /4x6 1/4Y."
912 1w 48.5 2419 3" at 600 Bad Hit Spell
913 1311 32.25 t907 3" at 600 Spll, ex6 1/2ix"
914 1323 32.25 179 3" at 60'0 Spall# Rx6 1/2x1 1/4"
9113 1 2'? 32.25 1798 3" at .600' SPll, 8 1/4x&xc1"
916 32.25 UL800 3"' st 600 Spall, 9 3/4x7 1txl 1/8"
917 1346 22.0 14oM 3" at 600 SpaL, 1 3/4x5 1/2x1"
918 1309 22,0 1403 3" at 600 Spal. .9x,3 1/24"
919 •13$8 1.220 140?7 3w at 600 .S , 3/4x6 /,il
920 1403 22,0 1400 3" at 600 ISa11,. 7 3/4x6 1/2xl"
921 .1427. 2. "0 1383 3. at 00 SP•s ,'J 7 3/4%3/4"
922 135 22,0 1307 3" at o SPel, 6M6 1/Z4 1/4"
923 1445 . ".0 i2 3" al 01 Spoo  1l, 7 1/4z? 1/24./2"
924 U45 3.2 1.79 '.3" a 00 PS l, 8I, -1,*4"

9 150.3 3296 -7 ' atO 0qll on ftw/2"
926 :~.08. 32. - . 190 1".at- 0  BA t Hi32ela
927 15 46",e', .12h5 3" at 00 Spall, P 7 "'.

W8 17X,2~'28 1520 17QL6 3"at, 00, 3 pall 6 3/46 4xl/2"

PrWj* Inf irng allrourxdii

Prop.1~~.: , .r Lot RAfl-93 08 (1eb .0295) *as used i~iga2Lru~

The anvilable- mupply of awr at APO did not permit,, the selection of armor
with the ipeoified Oharpy" values of 50 ft. lbs at -400.
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FIRING .CORQ 10 NO: P-50600.
SHEET. 7 OF 8

From the resmxta of these firings the following sumnary is presented.

Reovr ests,

Samples of Shell, HEP T170E3 (Inert) ammnition Lot PA-E-6715 were fired at
pressures of 19,400 to 36,00 psi for sawdust recovery. Results were invalid be-
cause of inadsq~xes fusing cf the shell. Savnples of Shell, HEP, T170E3 (A3 loaded)
ammunition Lot PA-B-6716 were fired at pressures of 21,200 psi to 33,100 psi. Two
shell fired at chamber pressures of 28,400 and 29,600 psi (recovered from ground
impact) indicated that the A3 filled shell will withstand these pressures satisfactorily.

Accuracy and Tim of Fliaht Tests,

Due to the inadequate fu~zng of the T170E3 projectiles used in these firings the
data is considered invalid.

Distortion of the test shell when fired resulted in very erratio flight of the
test shell.
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FI-RI 0 MCORD N01 P-50600
SH=ET 8 OF 8

Armor Plate Testat Amunition LUt PAE-6716,

AVG, , ROUNDS
Ak:OR STRII SPAtLING PLATE

ROUNDS TICXO( BL:097,7 .VELOC ITY OF'?MCJNDS
FIRED inP0. I DOSf)RE D WYA RKS

2 4 60 2472 0 of 2. Bulges
1 4 60 1996 0 of 1 Oraclbod bulge
1 4 60 1797 0 of 1 Bl.ge
1 4 60 1493 Oof1
4 3 60 2411, 3 of 3 1 Bad it
4 3 60 18 4 of 4 Nobe
4 " 3 .' 1403 4 of 4 Nam3 . 3 0 1388 3" of'3 - .

3 3. 0 1798 2 of 2 HBadit
2 3 - 0 '1440 2 of 2 Non

Thl firing reoerd f Or. t part of Twenty-Fir t. fPpori, on P Jct TA1-50WH.

APPROVD:
' 1 . ' -i

E. A.
Chief Chiof aA Pof Diracor

D*ieo Ammmtion Branch

ThCLOSUIESt

1. 00 File 471.13/30(d)
2. Data Card No. 5424.and p8425
3. Report. 51-L-231
4. Photograph Noa. A75966,. A76034, A73795, A74264, A74265 and A74659
5. Copy 1,aSsageform dated 6 Felrarj 1952
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y . _1I1ING MCORD 1O: P-50600

Inclosure No. 2

0.0. 471.13/30(c) lst Ind EiCapon/biv/534Xi
ATTN1 ORDTA
OPDTD B.-T 471.1211/176
AFG. (0) 471/302

Dept Army, Ord 0, Washington 25, D. C.

TO, Commanding General, Aberdeen Proving Ground, Yaryland

1. This correspondence authorizes your Proving Ground to conduct
tests of Shell, IMP, TI7E3 in Gun, 76--im, T91, requested in Test Pro-
gram Request No. 3219 under Project TAl-50 21f.

2. Your attention is called to paragraph 10c of the inolosed TPR
which requests an accuracy and time of flight test at 1000 yards against
a vertical target. Upon completion of tesst in paragraph 1Oa, it is re-
quested that an optimm charge be selected to yield a muzle velocity that
will match Shell, HE, T64 (1W 2400 fps) at1000 yds. It (s estimated that
the =mu;le velocity required for the zmtch will ',e approximately 2550 fps.
The accuracy test is to be conducted using the misule velocity required
for the match. This test may also serve as a velocity unifority test
for the established charge.

3, Your attention is called further to paragraph 10b of the in-
closed TPR which requests plate tests. It is requested that the tests
be modified as follows:

Test No. No. PAS. Plate Thickness/Obi uity Striki Veoity

f 1 4 401/600 240 f ps
2 4 41"/60 0 18o fps
3 4 4./600 1400f
4 4 4"/0 °  1400 fps
5 2 4"1/00 1800 fpe
6 3 31/00 1800 fpe

If the 4" plate is not defeated, repeat the test using 3" plate,. If
tests 1, 2, and. 3 are successful, fire remining shell under same condi-
tions to subotantiate data,

4. Tests may be altered at the discretion of the proof director.
Costs my be charged to RkD Order ORDTA 1-12235.

BY CO.'LAND OF 1MAJOR G(VE RAL FOiD

/s/ John C. Raaen, Jr..

ltn1 . /t/ JOHN C, RWA1N, Jr.
n/a (2 copies w/d) 'ajp Ord Corps

Assistant
CC 1

Picitinny Arsenal
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0 DNANCE CORPS

PICATINNY AIRSEIAL
DOVE, ip ME JrT M BY

IN WPLY PM (heso/bJw/2194
17FER TO: ORDMB-T 471.1210/176

APO (c) 471/302

SUBMCT: Test Program Request No. 3219 for Shell, WsP, 76MM, Tl7OZ3

TO1 Chief of Ord'nance
-Dpt bf; the AbW,
llaahingtofl 25, D
ATTENTIONt ORDTA

I. The follawing' shell will be shipped to Aberdefe Proving Ground
duirin~g the week of ]*July 1951.

f7 35 Shell, RP, 76mm, T17E.3 PA- ,6'716
i '/Fuiz3BD, M62AI

25 Shell, HEP, 76am, Tl7E:3, PA-IE 6715
nart loaded, w/fiUze, wB,
M62A1, inert loaded

2, Enolosedj in triplioate, is PicatinnV Arsenal Test Program Re-
quest No, 3219 covering firing of the above ahell. The Proving Ground
has been advised that final instructions for t. t.st will be supplied
by the %idf of Ordan.

F b ,THM COADIN OFF)CERt

. I!ti/t/ CR. DUTTON
L,1 TPR N.. 3219(in :rip) -Ool, Oir Corps

Assistant

927
CONFIDENTIAL
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PYRasso/b Jw/2194
est Program 'Zequest No. 3219

Picatinny Arsenal, Dover, NJ
APG (c) 471,/302 Incl 1 17 July 1951

1. M aterial for Test:

Number of
Shell Designation Lot Number

35 Shell, HP, 76rvn, T1703, w/Fuze, PA-E-6716
BD, V,62Al

25 Shell, HEP, 76usn, T17OE3, Inert PA-E-6715
Loaded, w/Fuze, BD, M621i1, Inert Loaded

2, Project Authori .

a. Project No. TAl-5002H

G- b. Order No. (%I) ORDTA 1-12145-1)

3. Arsenal Ependiture Order No,

153-87

4. Object of Dcvelopmat or Expriuwnt:

Long range program for development of armor defeating amnunition.

5, 14isto!Z Sicetch:

The Shell, T17CE3 is patterned ifter the Shell, MEP, 76gn,
T169EI previously fired at Aberdeen Proving Ground, excepting that the
Shell, T17OE3 is of a one piece design and has a ditferent rotating band.
The subject shell is the tirst of the T170, 1EP Shell series for the
76mms T91 and T94 Chna, to be tested,

6. Description in Detail of Improvements We Since Last Priq:

Ground Test:

No other tests on subject shell have been made.

7, Local Test s:

No local tests on subject shell have been made.

8. abject of Testi

'o determine the maximam pressure shell can withstand without ,*n-
graving bourrelet, effectiveness against armor plate, accuracy and tive

CONFIDENTIAL
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TPR No. 3219 (contd)

of flight at most effective .spalling velocity.

9. Precautions in Lin and Testing

The usual precautions in handlirW live loaded shell should be:

observed .",..

10. 26commended Test Proramt

a. IReco~'ery Testt

It is requested the 10 each Shell, 1 IMP, 76me, T170E3,'Lot
No. PA-F-61l5 be fired for recovery as follow.s Fire 2 each Shell,
T17OE3 at 26,500 psi, Th remmainix* &belAro to, be fired at increased
pressures. The increment of pressure t4b oe. at the discretion of Aberdeen
Proving Groand, until there is evidenco of shell failure.

b. Plate Test i

It is requested that the fcll0Wing Shell, lEP, 76m, T17E3,
Lot a. PA-E6716 be fired agalnist homogezts armor plate having oharpy
value of approximate) 50 ft.-b, at o-"40'

Number of Plate S%.rikxng Angle of
Rounds #biqit

4 3" i400 00
4 31 1400 60°

( 4 3" 1800 00
4 3" 180o 60 °

4 3" 0o

5 .. 3" 1200 6o
5 3" 2400 o

5 3" 20 600

c, Acmuracy Testes.,

'It is requeAted the i4 each Shell, H1P, 76mm, T17OE3, Lot
No. PA-E-6715 be fired against a vertical target at 1,000 yards for
accuracy and tim* of flight. The striking velocity at -which shell are
to be fired should be that striking velooity which results in the maxi-
mum number of apalls as indicated in the abmve plate test.

11. Reforence•

Letter from Chief of Ordnance to Pioatinny Arsenal, '26 Aug,,t
1950, 0.0. 471/137(c) (OlIDBB 471.14/975.94).
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TPR No. 3219 (contd)

1?. Coordnation:

Chief of Ordnance

Aberdeen Proving Ground

Picatinny Arsenal

/a/ C. R'. Dutton
C. R. DUTTON

Col, Ord Corps
Assistant

i/

(L

3
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IJAB(PA'PcY SgiTrCE DWIVTM
PHYSV.,AT, T~ar tAIXfRATORY r APORT

-0 Report so. ~ .

Tbroto (3) '76 .mu G Inert ComiP. Sheet , ~
0~3She~1 vIC~ W/l'es BiDt W62*1

Tnert, Lq,. Av 675 B6Por~e Firing. Date of Teo 8 N v 19

@FJFZT OF T~fE Reor. (omp1~ete ___~kNov. 1 ?51

- - 1To dteri ne t, a lwtteitV Wnk~ f'Or ._ ALIYJkn

-M. ji. Bl1ack~er~er~f .t~subject -Rhells.

1. Th~?~m~rtP~t1.on? Wrk. 'der No. l2-~t.
rollnpentaldn; scope; tet1fereinees

veightnFq rmle#. micromneter eollper.-;

a. &ciurrd.161 cflcueta?8 s~t tht, tot4:1-ngth8 of the thells wre
-me re and *4anito were rooorder).,

b. All'1I zh~ hel11s w~r%- voit.hed An(! 'thelzr wdjgb1q relorded.
a6-The atiolls w~ere P1.acel' in A spcqi-A~y cos e- l rtoo,!i,

wh-lah was -prvioaely ! @~jod -on para~l1e] biock--. rh~e shells were then
b4nc~In t 4q t-rougb aud- the-dstanae'a tro'w the base *, the conter of

,gravlty were rneamiredI.
d4  h9 rMornents of7 iti~~tacd b he i4hre'3Yh were aetormdined

by z~ser 'the peirtldi of rotsit~on on 'C o t~orr 6n pi~ndtfinM.

Qhell Nolme~ _____

14sight (1ba.) .9 P -

Getpr'x u 2rvity (m. from Ba,3e) 401.O 4.03
Mornonts ol Tnort~a~- Axial 1",'.7)3 4 1. 121 , 12-?,44

0-. in - Transvf 3e 9IN..6426 94.6426 95 -) 396
Total length (Ins.) 11.4 1 .42 n U.435k
*Dl~jeter of IRoiureot~ Tnm.)- Vert., %YO 2i~t9 .9

For method of~ comuitIng moments of Iner-tia nee AqnMix 1.

1 Thal.
Apoud ixZ

Approved..t 'St, 11C4 I Q.~

Awnet -ley)in,



76 m- G Tnert Comap. -G-3 9e, 17iYO1FI W/Puie, BD, M62A3. Inert Lot r'A.-J,-6715

I f K t2 MS

7- S.3

17.6- 1J5K 4.1984

T11 j'L,. '42 P.91
Tfl

Il 7.1756-

;P(02/46J6I(61.84ft) %08.'27
p

I -12.9r)34

Kay t

IX n4oe-nt, of Tnertia, Te~st Ifa;
-p Acment of Xnertla, Erojj .otile

1H Me-t of TInerttap Holder

= ri-me of. Swig, Pvtojecbile

Appneqix I
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CONRFUE NTIAL

TT21GCCO'll) Mt1 r-50600
Inolosuxt No. 1

6 FIDINARY 1952("cl APG, ?'D.

MrEIF OF OMTllG LAIL~ ilAlh
" INSWiiTON 25, D. C.

ATTNt U R. E. Ri. CAPONI

COO VictaTNir AkW A 4W:ii,, 4Xo ATTN1  RB-

1M5PCTION OF moor,31RCD 701-M! SELI:, Pp T1700, IMEIR r -/AFD, (0:1UMNTON

wrT PA4--67315) FIPZD,A3 MC1BXV VOR ACOU flACY AS OUTL11n, ThN TPR 3219 TC13AP=

THAT TT1f lD FUZZ -n.r3R VIMS' A 1 6b' ZIMD IUZE~

nI. AMtI~ TO TRE TlQ STAVIM VREMH~ TDNTims 2i{S U7J HAS 77'1O WHOL V1~ TIM,

BASE THIAT 1XTEM~3 TICRUCTE TMC R !ZE TO TIM -)HELL~ FMXLLR TlcEr HOLi-,S PEf'%Tm-D

TIM, CjW{2BZR 0UkFS TO PASS IWrO M~l SIMLL WODY BTEA1NING UP 0ON, SIMLL IN M~f GUN

111B E AMD 1EM53LY ESXPAMIG OTHIR SHZLT Wl3JTUI3 IN VI'MY BMATIC SHELL FLIGHfT

AT APPRO~r.AT7.'LY 600 FM~ VELWCM AIM '19000 PS'I PICS1t.

T~C>~NDADDTTIOUt4I XNT SOLID FILJLED (FmJLkT"rD A3 W~{P., SHELL,, T170E,3

J VITurr rVIFI 1191 FUZZ (D.O. 734-239) IS'P1WPAMD ANM F~ITED FOR A00JR'kCT AND

PIOPELM CUATC =sABZsM)0.N 'WI ORDM-DPD BIAAK"

0 ONF W3 NTA lk 1

MDlaak/asp JTOHN D). A1RMTAGE, COW1NEL, ORD) CORPS

ORDBG-DPD 6136 HIEF, A1WS & fUNIVION DIVISIO'N
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DE7VBLF$NT AND PRO~OF SERVICES
AB1E)IMEN PRVN GRWim IMJ! WITLAND

OBJECT OF TBESTS Accura.cy and' Time of ',,lght DATE3 OF TI!SSIg 14+ April, 1952
of Shell,0 M '~-Tp 76= T17E3. (t) FIRMN WE.ORD NO, P-51314

0 -0. 1-IJ r= O 471,1X/30 (c)
DMVELOPVITfl - ORDTA AFG FIIM NO (c) 471/302
Projeot TA 1-50021I WO. NO, 1023-198-1
3.3atedV1rn Record N.P-00 OWw

oun, 76nnt T9JY3 No* U@
Tube, 76mm, T9tEU.. $9594
Lausit, Proof W6. 1

!psferenod Points

Shells, MsB, T64. Inert, Lot ISP44-

Charge Tit 56.8 on.I
Pass PD, 1153A5, rInert, tot~ JA24
Px'at For*,, 400 $rain*, m5a, lot PA-73-J.
Cos# Ga1rtrvl9s, 7aios Lotes, washed =V ratlud

Toot Rcantds

0 b*1.l, EP..T, Tl7(M31 Inr~t Lo4a PAr92O7 (F-4ft5
v/WoI zit Fuse~s, s. a4A 27)
Pwpe L nb, M~16~ 1~4 PA-.566,'#b' o9J. in.

vasoo, VGA 0, Inrt , Lobe "*haawn

caa.; Cart., f9# eaic0uBLots, waohdd vdM !jirod

camera and oantor ahronapapkw, Tim of Flight. sare.i
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CONFIDENTIAL

0 FIMh1 IUCORD NO: P-51314,
SH = OF 5

1. Prior to firing, three sample rounds checked on Detroit.Te#ting Machim for band
clearance. Indenter used eamured 5/16 in, square, load.. s lied was 6500 lb.
Average band clearance 'walu was .010 in, mean A0t j0O53 in.

2, No mizzle flash observed on any test round,'

3. No igniter pad used.

4. At aharge weight of 45.0 os. case filled to ithin 10 or AOP of OILe.

5. Al ro=4i *rUed 'with eight 7/8 in. crimpe.

SU&A.RX

1. Accumm a

The follqwir* aocumea data is presented as a result of the xubjeot firingst

U! OW CT D

SHELL ' NO, s. MULEZZIE VEL. PROB. 8HOR-4. CA/UIATTON
TYPE OQMDE'M' fps VERT.. TUROIZ. FM (ACTOR

T64 6 2425 .17 .34 1.146 2
TiZ3 10 2535 .35 3 .964 01

2. UYtz~t Data

The folowif wiiforuity dnta is pmeented. All wom o corrected" for presence
of two M3 E e6U ppes and T17X3 rounds aro frtwher amW Ied to an averae
eight of *9 lbe.

CORIECTED PW-SGHE PIM

susa~alo COCE ~ ~~~Ca.-No-... _M4 oFul I'm WAN- z . L. ,IT.

T64 9 15.00 2415 4.00 16 266 , 456 is 12233 56.8
Tl7CE13 10 9.94 2524 7.10 22 192 3.40 12 5566 45.0

CONFIDENTIAL ,I
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FIRING T O01M NO, P-51314

SISET 4 OF 5

3. Recoimmended Chare

SHELL PROPEIJAENT ]UJZZLE P1CESSURE
TYPE f-T T,-lb o. VEL, -SM 2!1-

T17W3 10.00 PA-E-5566 46.37 2570 20400

OBSE RVATIO

Ten control rounds of IM, T64 were fired at an average corrected velocity of
2415 fps and pressure of 26600 psi. The propellant charge, was 56.8 oz. of Lot
OKL-12233. The first round was disregarded, and the other .ninie rounds were fired
at a superelevation of 18 mile, The calculated probable eror was .1" mile vvrtical,
34 mils horizontal.

Ten test'rounds of HEP, T17OF3 were fired for uniformity and accuracy, using
45.0 02. 'of P ope~lent, Lot PA-E-5566. Suporelviation for all rounds was 18 milh.
The calculated probable error was .35 mils vertical, .33 mile horisontal. Correctid
average velocity ras 2524 fps# the corresponding pressure being 19,200 psi.

Two test rounds of hP, T170E3 were fired using 47.25 Os. of Propellant, Lot
PA-E-.5566. Average uncorrected velocity was 2612. fps, the corresponding pressure
being 21,700 psi.

' Two test rounds of HEP, T1703 were fired using 40.5 oz. of Propellant, Lot

PA-D-5566. Average uncorrected velocity was 2338 fpe, the corresponding pressure
being 16,600 psi.

Frem these firings (Time of Fight Data) the Ballistic research Lgbaratory
calculated a muzzle velocity of 2570 fps for the TIT0E3 shell to match the IE, T64

shell '(2400 fps HS.V) at 1000 yards range. However, the actual centers of impacts
of the accuracy groups in this test indicates that at a muzsle velocity of 2535 fps
the Ti70r3 shell will ipact 7.3 in. above the T64 shell fired at a mnuszle velocity
of 2425 fp, It is therefore rcommended that further firings be conducted before
a', charge be recomended for procurement. On the basis of these firings however,
the following chaiye is tentatively recommended:

CONFIDENTIAL
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FIRING RE~CORD NO: P-51314
SHET 5 OF 5

I t C!,;] E DBDC HAM E

PROMLIANIT
S l .LTIJZZLE ~ SF

TYPE VT bNO. C1D vT ?Jos R psIAQO

T17033 10.00 PA- -5566 46.37 2570 204

This firing roord for a pkr Of Twnty-Frmt Paport on Projc TAI-5002H.

9 APIMOnJDs

H. A. WClGrOL "R..B AI'D.!O., E, L. Sr-PSON
Chief Oh h1i I"Ld I Corp

Division Apitl9M hDrne

1. Data Cards Non. 58424 and 62108
2, BRL Mmo dated 24 April 1952
3. Target Accuracy Graph of T17(E3 Shell
4. LMesagfor*
5, Propellant Cur"

CONFIDENTIAL
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0 F F I C E It E 1: 0 R A N D U M * . . . * UNTED STATES GOVOTM'14

Codo=/v9/8145
i TO , Diretor, Dand PS DATE 24 April 52

Attn: Lt, E. L. Simpson
FRO. Dirtotor, BRL

SUBJECTt Form factors of 76rm Shell, HE, T64
and HEP-T, T170E3.

1. Th subject aunnition was tired at a 1000 yd vertical target time of
flight screen by Lt. E, L. Simpson on 14 April 1952. The firing wYs analyzed
by BRL and the following results were obtained.
Shell Obs. Wt. Inst. Vol. nt, Dist. Form Factor Drag Fumtion

lbs. f/s t.

HE T64 14.994 2416.28 112,53 1.146 .

HEP-T,
T17o 3 9.933. 2506.45 112.53 .964

2. The 12.-, T17OL3 should matoh the 1Z T64 at 1000 yards and 2400
f/s uzsle velocity when fired at 2570 f/s mazile velocity.

3. For a muzzle velocity of 2570 f/8 bs llEP -T, T7CE3 wil!l have the
folloing remUiing wlociles.

Range - yds . Remining Velocity fA

S500 .2200
1000 1864-
1500 1564
20MOO 1312

CC

Yr. H. P. Hitchock, BRL
Mr. Frank Hkatchimn, D x1 /,/ Jaws S. Brierley

AJ/ MyES S. BRIE mm
Lt Colonel, Ord Corps
Assistant to Director
Ballistic TResg.arch Laborator i

CONFIDENTIAL
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CG APO 10

VAI

CHMP OF OMIUMICO
DEPARITAP!!T OF THE ATM~
Y(ASHnI1rN 2 5 1v Do C,

ATTNI OFTA

Clot PICATINNY AR~SENAL, DOV1ER9 N. J.; ATTNI 0O-EMAM

S1JBJECT1 TEM'~ 0? SWLL lZP, TI.70cE3, LOT PA##A)

THE FOLMVIN H&':ULTS TiMP, OBTABYED F" laC1= Wi6S'T CF T113 ShJFJ01 SLL

WT1H A MUN R)TATTJ3 kWX0 CUZAW=lC VAMEh OF .010 M~R '(uwM DEVIATION.005)

9JHM FPBN I PRMN RECON W). * ?m53314i

NO, R11S3 uw!oRJcE P!wBxi rra c~k OCikTKD
CO1RIDEM SHBLL M!E WZ E V 1 ITs RZ FORU FACTOR

6,42,425 .1.7 .34, 1.,146 G2

10 T1M2535 .35 033 49640,

No. ImX. S1IBJL AVG. VEL. FPS. COt* P'S10 o PmJPm11NT

9 T64 15.0o 241.5 J,00 16 266 4.56 1$ 12233 56 .8 oz.

10 T17093 9.94 2524 7,10 22 192 3.40 12 5566 45.0 03.

93
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y -

-CORM~C~ MVrO All AWiRAC8 3fSLL '1;i:iErr OF 9.94 P'OU-,',- AN ,D JOR PiEZUCE oF, GAUG3

FIMS: PROPELLANT LOADED LOOS* , IN T19 CAPT'R1DG' CA2" COlrrAI3:IG TIM' 400 GRAIXII

V58 PRTCR. 2ROJECTTLES VIEW, CRB2TED TO CAM~RIXP. CASE. ALL TZEST RaNDS ;R

FLASILESS UJSING1 PROFELaAIWr )46# ( rB .0~29 INCH) LCYr PA-1-5566 W}IN FIMDl FROM~ THE

ne T91E3 CI3N WTSBE

FR0!V Tlr-8E FTRIIGS (T 7-T OF FLIGHTr DATA) Tir7 PAIr T1C' WF&MAIl LABORkTORJ'25,

CALCULAVfD A II1ZZIJ V LO.CTTY OF 2570 FPS FOR THE T170E3 TO M1ATCH Tm, T64 Is SHELL

(2400 lYPS) AT 1000 XMB RUME H J1CIEVER THZ ACTUAL CFI'?TEHS OF DA"PACTS OF TME

ACCURACY GROUJPS III THESS rS.TS INDICATFK3 QkT AT A 2535 FPS !MiJZZU, VELOCTTT TIE T170E3

sfIL W7LL, rAGT 7.3 I1MMS kBOVE TIE T64 SHELL FIWD AT 2,425 FPd ?.JZ?,LE VFZLOCQTY.

(P1EVTCITS TrE2T.0 ATBO INDICATE 2570 FP'S M~UZZLE V"ILOCITET V1 AS rIl EX(2SS3 TO YATCH TM,

T64 AT 1000 YAMDS.)

'IT IS INC0VIDr, TRAT 20 kJDDTTTOjjL I~rRT LOAfl'M T170FE3 M-P SHELL EU FIT TO

SUBSTANIVAE TIC, L!JZZLE.V VSLOCrTY WIEQUIR}I TO 1WiACH TME T64 SHELL BEFOJE THE

FOLLWING ACOMED CHARGE IS PTRCUJEDi

2 3
CON FID ENTI AL
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PROPMLANT
SHELL C13 WT MUZZLE5 MXRICSU

TYPT ?r . crQ l VELT-OCTTY. i,
T17(W3 10.00 PA-"~.566 .46437 2570 204

THE MMYS P1RDSSU1, TIE T17(83, S1 IA 'ML W#lrHT*M) LS NOT N'SUClit SFLLy

DMDEEflI EgcAusW, OF nPIERor 7rsT Sh&LL BA1DIhM A6~/O6i FJZM;U UO1ER, TMMT

HPLVB 'MlIATED TIE, StELL V!Th WITlHSTAD AT UAT 29000 PSI, (MIFERENCE FIRINGl

TECOIM MD. P-50600) EM OROP-AA -BUC~K

3 3

1PIBMaok/awp JOIJfl D. AWJTGIli C0L01IL, Oron CPS

OlrflJ-Wl-AA 6136 CHIE3F, AW'., & AXYLINITION D-rVISION

CONFIDENTIAL
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CONFIDENTIAL

DP'LOPW1T AND PROOF S1VTiC
A-130rOTEEN PVTNG GROUND, YARYLMAD

OBJECT OF TEST, To conduct accuraoy, critical DATES OF TE.Tt 14 Aug. 52 to
striking velocity required to 29 April 53
detonate explosive filler and FTRTND R7rCOD ,q. P-52674
propellent tests of 76=n Shell, SiMEB1T 1 OF 6 (

EP, T1703. (U) 00 Fvr.8 NO: 471/1520 (76rm) ()
APO (c) 473./804

Project TAl-50021 O NO: 22-15-O
DMVWLOP! rENT 07T0NO 

b

YUTERIE.

GUN. 76=n T91E3 NO. 845
TUBE: 76= T9WE3 No. 24239 -w/o muzzle brake

76r= T91E3 No. 25277 w/o vaz!c brake
1U tJl APG Proof miunt.

Proof mount 81' Howitzer with 1553m Gun Recoil
* UQ No. 1676 (Aocuracy Roinds)

A1Y NIT ION

Test

Shell, sP, 76m T17C63 (Inert loaded) Lot PAE-9445
EF, 76m T7OC13 (Inert ioAed) Lot PAE-954

Shell, IEF, 76 T,17 3 (A3 loaded) Lot PAE-9443

Stock

rD1n'LqT. 1r6, 1p, Lot PA-E-6131
FUZE! Bt), 1) Inert loaded integral W/test shell
FU. W, U91 liv loaded integral w/test shell

ASE, .T19 Various lots (washed and resized)

CONFIDENTIAL
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FIRIN'G MCCORD 140 P-52674
MSUET 2 OF 6

BOUND-BY-RU J DATA

The following rounds were fired from the 76wam Gun T91113 (Tube No. 24239) for
developent of propelling charge for the Shell ICP T170E3. (2600 fpe) 18 Aug. 52

Warming and Refetince Rounds +700

SHEiL PROPTUA
TUBE, AE 0,tflPA P~TISSURD. LOT VT. TU X . JZZL V. 1/100 T1"T .NTIO

110. ME -o u .IS In .. zt fps, (21 A:VG. FIM D S!BTTVI *

45 T64 Stock 15.0 12233 56.80 2399 Not Taken 1324 (A)
46 T64 " 15,0 12233 56.80 2401 " " 1331 A)
47 T64 " 15,0 12233 56.80 240 ti 1336 (A)

Charge Wt. establiesort round, (L158 prmer loose loaded)

48 T17043 9554 10.04 61,31 44.0 2598 225 227 226 1339 (A)

(Group X) Uniformity and 1051 chg. series (IO1/4 -300-gr. T8SM1 primer w/dist * d.) +700

49 f7C703 9145 9.98 613,1 44.0 2613 240 231 236 14 B
50 t17C-3 9445 10.00 6131 44.0 2616 231 239 235 14(B
51 T17C 3 9445 10.04 6131 44.0 262 246 247 246 1442 (
52 T17C03 945 10.94 6131 44,.0 2610 236 241 238 1445B)
5 53 T17093 940 10.02 6131 44.0 2608 230 230 230 1448 (B)
54 T17CE3 9445 10.04 6131 44.0 2605 231 236 234 1151 (B)
55 T17O3 9445 1000 6131 ".0 2608 227 242 234. 1454 (B)
56 T17CE3 944 1.oo 6131 46.2 2699 263 275 269 1458 (B)
57 Tl7013 9W 10,.06 6131 4602 2694 269 255 262 1500 ()

(Group Y) Unifmuity and 105% Chg. Series (300-w. ?T8 prir, Bgged chg.) +700

58 Tl.7(3 9551. 10.Ce 6U31 46.2 2635 23.4 235 234 1504(C
59 Tl?0S3 945 10.02 611 44.0 2556 219 21o 21 1510 (c
60 T170i,,3 95 54 10.00 631 44.0 2555 215 21-7 216 1512 (0)
61 T170E3 9554 10.00 6131 44.0 2554 213 219 216 1516 (C
62 T17CE3 954" 10.00 6131 44.0 2552 215 219 ;217 1519
63 T17C-3 9554 10.(7 6131 ".0 2542 219 219 219 1521
64 T17OE3 955A 10.06 6131 44.0 2543 210 207 208 1526 (C)
65 T17CE3 9554 10.06 6131 44.0 2543 225 212 218 1529 (C
66 TMTOE3 9554 10.00 6131 46.2 2637 235 239 237 1532 (C

9 ference and uniformity series (400-gr. 1 58 primer looeo loaded) +700
67 T17C3 9.554 10.04 6131 44.0 2578 Not Taken 1537 (A)
68 T170133 9534 10.04 6131 44.0 2592 " " 1539 (A)
69 T170E3 9554 10.04 6131 44.0 2587 " 1542 (A)
70 T17cI3 9554 10.04 6131 44.0 2581" 1544 (A)
71 T17093 9554 10.04 6131 44.0 2583 t 1545

CONFIDENTIAL
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FIRIM COTMo 0 11o P-52674
S3IMET 3 OF 6

* (A) T8SI primer (Gzudua t igniticm holes in body) 'ut off to an overall length
of 10 3/4 inches and o-thrsded for the closing plug loaded with 300 grains
of Grade Al black powder assembled with sccrem type head.

(B) 300 grxin T88 1 primr, propellant bagged in 3 inch diato.tr grade E silk bag.

(0) 400 grain 1158 priir, propelant loos, in cart case.

FA All rvmnds vtrr orii4d with 4 each 1 #Mh Snb crlmp,

All round were flhlesa with a medium amut of massle smoke,.

The rounds (58-66) aaseblod with the baggd charges gavo evidenoo of pro-
ducing a considerable at 6f smoke at the bmoeh of the Vu when the block was
opened approx1mtly 30 Moe. aftar firing.

9 .TE.: A ,UiM11t, ,,rate, beech was used in thbse firin gs.

47
CONFIDENTIAL
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FIRITG W1C01UD NO. P-52674
S ET 4 OF 6

RWM N-BY-IrMND DATA

Tim of flight firings of Shell HEp, T17E3 for 76m Gun T91

Aziaith 250 18' At l000-yd. target Date Fired 29 April 1953
Be~teen coiis 49.99 ft.

Distancest Dun nuzzle to target 2984,03 ft. Chn maisle to ist Coil 105.45 ft.

Boresight 4.6 mils

TA TET S117EL SUPER- TTIM TIM43 OF COIL -IST IMEINTAL TYPE \
RD. 7. EMW . O' FLIGT TID 2 VELOCITY OF
J10. lb, mils MIfMMT sec.** ma pu PMRILi, I " I IAIM~

11 10.01 9.4 2%2 Missed 19.73 2534 T88FI 2issed - Fell short
12 10.03 13.4 2019 1.33479 19.86 2517 T70
13 10.04 13.4 2021 1.32158 19.67 2541 TM8EI
14 10.05 13.4 2023 1.33315 19.85 2518 T70
15 10.02 13.4 2025 1.31979 19.62 548 %SI
16 10.01 13.4 2028 1.32997 19.80 2525 T70
17 10.01 13.4 2030 1.31253 19.58 2553 T8SEI
18 10.05 13.4 20)2 1.32532 19.78 2527 T70
19 10.03 13.4 2034 1.31526 19.65 2544 T8T1Il

* Note that velocities average higher for T88EI primer-

At 1500 yd. Target

SDistances. GIn mizzle to target 4484.05 ft. Ourn wnzzle to ist Coil 105.45 ft.

Between coils 50.,02 ft. Azimith 250 18' Foresight Elevation 2.6,mils

20 9.98 19.4 213 Essed 19AIl 2525 T70 Missed - Fell short
21 10,04 22.4 2152 2.32515 19.94 2509 T70
22 Not Fired - - - - - - This round was r~moved for

AFG display
23 10.03 22.4 2156 2.31819 19.87 2517 T70
24 I0.02 22.4 2139 Missed 19.90 2514' T70 Nicked top of target

elev, lwered mil
25 9.98 21.4 2203 2.31773 19.84 2521 T70
26 10.00 21.4 2205 2.31273 19.85 2520 T70
27 10.04 21.4 22CF7 2.30415 19.83 2522 T70
28 9.99 21,4 2210 2.30251 19.80 2526 T70
29 - 10.02 21.4 2213 2.30306 19.87 2517 T70
30 10.01 21.4 2215 2.32385 19.91 2512 T70

9 Reference Target Accuracy Data (Thclosure I)

*T 7ime of flight distanae Wat 2878.58 ft. and '4378.60 ft.

CONFIDENTIAL



VIING EQO RD NOt P-526?4
* " SMi 5 01 6

Soe of the round-by-rousd data obtained from firi&ug oondncted in accordsfoe
with the inolosed TPR 3814, as not available to include i this fiing records
round-by-round data. Hover, fot. avallable tabulations, *,otograep, and correspoad-
enoe sufficient data is available to *doquatoly an1 ya obe esults of the toots.
(Reference Inclomures)

The following tabulation presents a wawary of the rounds fired against armor.

I. To deterpisoe the critiela vel4oit7 at hibhto the sQgolt Vill funotion otheat
fuse action (A3 leaded shell with I *rt 5Z2191 se4).

AVG.
STRIKIG O, I. NO. IM.

NO. MB. TL. WV i" VYSIMLU WITH C!RR& OTHRt
ZMZ

3 1362 0 0 3
5 1529. 1 31
4 1651 2 1 1
3 1907 2 1 0

A definite deflagration and/or low older detonation saoobserved by personnel
, near gun position 40 ft. 'from aUn ,4 confirmed by photographs. ,

A flash not visible to the eye, but plainly visible on the high speed photo.
These flashes appear on the film within .1 ail second of shell impact with armor
and last for a period-of at least 1.0 ail second indicating burning of the shell
filler.

*e Very small or no flash observed on phetephic film.

MUMK: There were no plate speling or foad impressions on any rounds.

2. To determine the configuration (spread) of the shell fillet (Inert loaded
shell mad fuse).

AVG.
NO. S tILING SPIKD O

ES . TR.OOITY FYLUM

2 1052 Aoferqnoe inclosed photo No*. 081514 and A81515
3 1937 Refereuce inclosed photo gos. A81516 :, 17 and 18

L,



CONFIDENTIAL

FIRING REICO 9: P-52674

SIEET 6 OF 6S
A uwmary of the accuracy tests are as follows:

PROBABLE E RZOR
tMs. MIGE V IRTTC AL LATZRAl

8 1000 .27 .14
9 1500 .15 .17

A summary of the propellent and primer tests ccaducted in conjunction with

these tests is contained-in the inclosed messageform to 000 OYTMA,

This firing record form a part of Twonty-first Report on Project TA-500211.

S

,PPRQV-a

S '/.. .""

H. A BEMCHTOL ,W E. J. FU Lm

/ Chisf. Aril eprf Director
. tillery DivWAQn Ammmition r&UQh

UiCLOSU Wl S.
1. Target Accuracy Sheet
2. Copy of mesagefors to O1MA
3. Photographs A81514 thru A81518 and A83357 thrU A83364
4. Letter AP (C) 471/04 with TPR-318
5. Amo Data Card No. 62643 & 2545
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0

C04, APG, I'D. u NOLssim-D

TIA TL MAIL

xx
00F0ID', WASHINGTrON 25 D.C.

AWNS~ OPMYA

CF{AMMRAIN CORP., WATERLOOt IOWA
PICATINMI A1R3ENALt DOVER, N.J.

THE FOLLOTZNG StWNARt PRESENTrS THE WMSLTS OF IECE1NT FIRINGS OF THGE

SIMLLs 11EP. T170r,3 FWUY THE V.SAt T9U3 'GUN FOR PIR)PET4,ING CHAIME DEVELOP-

MY1fl AND SILL ACQ7TFUCI.

P'RIME-R DXVBLPT FOR PROPELLING OHAM

F1rJ1' BIMJ STATIC BJIFiING TESTS OF VARIOUS PR~rEEIS THlE 19" LONG 300

GRAIN T881 PRMER (VAIIOUS SIZE FLAS-H HOLWS).WAS SELECTED TO BE USED

WITH A BAGGED PW~PELLING C1!A1E AND A T8M1 300 GRkIN PRI1MR M&ODIFIED BY CWT-

TING3 0?'? TI PRIMER 'I J0 TO A VERIGTH orFi 10k Ws ELECTED TO USE WITH A

DISTANM WIADIJ PROPELLING CHAI~3E4

UNIFORUITY SERE AT + 7OF TE -PERATURE

SHELL PW~PELLAT C ORRECTED RSli AG
TM LW C I dz LADPD VW Fl'S IMD 1AIM D 01fWRDM D

T17003 10.0 6131,. 44.0 BAGGED 251.1 3,71. 10 211 2.57 1n
MOO~ 10.0 61,31 44.0 DIST WAD 2602 2.86 8 232 3.29 16

9 UUCLASSIF IID 1. 3



UNCLASSIFIED

T)OU THE ABOVE WSLTS TIlE CHA1ME W!IGHI. TO TIML 260o Fps wAS

Chl(CJIUTED TO M 454-0Z4 VND g3.96 C)2. FOR THE PA0OMDf THE DISTANCE

WAEMIiV CHR ES PSJTIMLT,

YUNMRMM -Y SEMIS T - 61 01 TM4LVR

SHELL PIR)PELIANT C~ORRECTED PRZSSURE (AG.)
IT._ cmo MF VA1) JAX 13F F31/OO )W "~X 131SF

T17(23 10.0 6M3 45 44 BA0OM1 2525 4.h? 20 180. 34.00 155
fl7M3 10.0 61.31 0~.96 DIST WAD 2437 8.50 30 154 16.38 56

MAX DISPEJION 009TXIM II0IVIUAL GAUGES (2 IA. 10.) 'WAS 23,200 PSI,

SHELL _________________ ZZtX PRESS11E
WT. orMI PSI

Tl7CX3 10.00 PA44fl 4$,96, DIST WAMOD6 2600 23)2.00

*-FjR)PElMfl MMW~ VS AS35EVM1 V~ TO~ T9'=' CI{&RIC CASE 171T1{

DISTANCE WADlDING CONSISTflX' Or A C&Afl)D& DISC VIAfMD AROUND THE PPflER

AND ON TOP OF THE PROPMLWT. ALSO DAMM1%AM UB~~JING WAS PLACED ON Top

or THE Disc EMTED3J To THE BASE CF TM~ ASSFUMED PI~oJECTurs. T E

UNCLASSIFIED 2 3



UNCLASSIFIED

IGNITION SYSTEM WAS A 300 ORAIN MODIFD (OU O?) T8 FIMR WITH A

SCEWTPE TMHM AIM CLOSIG PWG.

IWIARKSt rTHS 10-7y/8 INCH LON3 (INCLUINGI ScRM TYPE HEADn) TSSE PRInWt

W ASSUM TO THE T9IE CARTRIDGE CASE EXTEDED APPSI11ATLY 3/8

M AM TIE 43,96 oZ. CHARM INC1JJDIN 2 NED. CAL. K3 GAOCES)

AND TO YORE NEARLT MnITAIN PR2..R FLASH HOLE AND TROPELI? CHARE TLAT-

IONSHIP AN ALTENATE PRDER LENGTH OF APPOXImATELT 10-1/4 INCES IS 1EC-

9OI.NDED TN USING TIM 10-1/4 INCH LENGTH PRWR IT IS WCOWENDED THAT

TH FLASH f OLES EGIN 1-3/4 INCHS FROM THE WD END OF Tm PRDE TUN

TO INCWDE THE 22 FLASH HOLES (3 sizes) DES IED. NO DIFFICULTY Is ANTI-

CIPATED IN LOADI M 300 GAINS OF BLACK POV7tER IN THE 10-1/ DICH LOw, PIfzR.

HOWMRI, MOE A LOADING AUTHORIZATION IS ISSOED O STANDA.f)IZATION WORK

STAY=ED FOR THE ABOVE IMID IT IS t6C0ZM= THAT 40 EACH tl7CE3 (MhEl)

SHELL BE SHIPPED TO APO FOR USE IN FIRING COMPARISON TESTS OF TIE ODIFIED

T86Z AND THE SCREW HSAD Y2 (T70) PRIMSE, IF TE T70 PRIER PEIMY.

AS WELL AS THE PR)POSED MODIFIED T8M)I PRIER ITS USE YMLD EE PFERED.

UNCLASSTFIED i 4



UNCIASSIFIED

ACCUIAE

THS fl?1E3 SHE Llt 1QOt TA U NIO1M3QU AVCIRWY P3OBADIE ZM1R WAS

APP1~XIKAokI1 z mii Wai TINED, AT '-6 5 ~ TMWMR t~ M~ A NW "UI3 TU E.

DSTAIL OF TO~3f* aCrD 1 IgI~ o -27 N

Omm'bDP.A MIC

/rxsotv T. ?, COU.EJP&N

OIMB3DP.'. W16 DIIlm=R, IEVEWNT &PHDOF SERVICE



0 P CONFIDENTIAL

yV

OMA lot Ina
00 47A520 (76-=) (C)
ODBB-T53 471 .14/05-M9
SUOJ .T: Test Program Rsqueat No. 3418 (Project TA3-5Oc2H)
APG '(C) 471/804

DA' Ob 09 Washington 25, D. C.

TO, CG, Aberdeen proring Groud Ud.

I. This correspondence aithorlieu your proving ground to,
coiuct tests of Shell, HFP, T17O03 in 76-ram Gun, T91 as outlined
in Test Prog~j' Request No. 3418 under Project TAI-5OCQH.

S 2+. Test prooedare may be altered at the dicreition of the
proof director. Costs AW be. habared to RAD OMTA 24174 "

BY CWA1U Or VA.*OI GMWRLQY

.*Out (in U4), BR. .RAYI, Jr
1 .2, 3 - I cy/ Lt Col, Ord Corps

at, PoatimV Arew 

CONFIDENTIAL
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y

ORDNANCE CORPS
PICATINNY ASEIAL
DOVER, EW JERSEY

1!; REPLY
IEFER TO,

ORDfBlP-TM3 471J4/975-795

APO (c) 471/804

SUBJECT, Test Program Request No. 3418 (Prfeet No, TAl-5OO2H)

TOt Chief of Ordnance
Dept of the Arqr
Washlngtm 25, D. C.

ATTENTIONS . OTOTA

Test Program Reqxuest No. 3418, pertaining to Shell, REP,
T17CE3, for 76=. (Man is inoloeed, in quadruplicate. Aberdeen
Proving Orown has been notified that final action is to await
approval frow the Office, Chief of Ordnance.

FOR TIE CO1ITANDI1 OFFICER,

D. N. Beeman
3 Iml for C. W, CLARK

I,'-2 Am Data Cards Colonel, Ord Corpe
9,. 62545, -43 Aspistan
(in quad)

3. TPR No. 3418 (in quad)

Cc
APO OMMIf-DPD w/inoJ. 3
Chamberlain Cory,
Waterloo, Iowa, W/n 3

7
CONFIDENTIAL

III
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0 CONFIDENTIAL

*1.

.ncl 31 APO (a) 471/804
RJTarr/ejw/2194

Picatinny Arsenal, Dover, NJ
Test Progfm Iequest No. 3418

26 May 1952

1. Material For Test,

25 Sholl, HEP, Tl7OE3, Inert, w/FNsS, BD, U91,
Inert, for 76 Gun.
Lot No. PA-F-9M,

25 Shell, HEP, T17E3, Comp A3 Loaded wfts.,
) M, Inert, for 76m Ou.

1e, PA..--4g

*2. PM~t"teiy

a. ProJect Not, TAl-5002H

bt,, e ., RAD order oHMA 1-2=

3. AerMl gpeiture Oidr No,,

. pt f D,,lwt or Experient,

To investigate RE? Shell as a uens of defeating armor.

5.Histol7 Sk&Uth:

S- The Shell, T17063j is patterned after the Shell, IlEP, 76=,,
Tl69El, previouly fired at Aberdee4 Proving Ground, except that the
Shel. Ti7C3 is of a owi-pieee design and has a different rotating
band. The subject shell is the seoond of T170 HEP Shell Series for
tbe 76= T91 and T94 0aw to be tested.

.6. Drt Iof ' I p v nt, Made Sinoe LAst roving.

No improveents have been-made since last Proving Ground

test.

7. -local Tests:

No local tests on subjeet shell have been made.

CONFIDENTIAL



CONFIDENTIAL

TPR NO. 3418 (contd) 26 Maky 1952

8, Object of Test,

To determine accuracy, oritical striking velocity to detonate
eIplosive filler, and shell filler spreading characteristics on impact
-with plate.

9. Precautions. in . ning; an Test a:
The usnal preautiorA in hamdlimg live loaded shell should be

observed.

10. recommended Test Prom

a, Accuracy Test

It is requested that thirty each (30) Shel, HEP, 76m
fl7CE3 be fired so fellows agalnst a vertical target for accuracy and
tim o. flight, using service velocity (2570 ft/sea)

(1) - 10 Shell each, inert loaded, Lot No. PA-E-9445S
at 1500 yards

(2) - 10 Shell aaoh, inert loaded, Lot No. PA4-9445,
at 2000 yards

(3) - 10 Shell each, live Ui&de, Lot b PA-E-9 o,
at 2000 yards

b. Plate Test -

It is requested that fifteen (15) Shell, REP, 76M
T12?3t Lot PA4-w9- 3, be fired against 3" homogeneous armor plate, 36

angle of obliquity, having a oharpy value of approximately 50 ft - lb
at -40OF to determine the critical velocity at which shell will fuwtion
high order without fuse action. It is ruggsted firing be started with
striking velocity of 1000 ft/Iac and ncreased ordeeyeased at 200 ft/see
increun It until a change in shell- funationing is obeerved.

a. Shell Filler Spread Test

It is requested that the following inert loaded Shell, REP,
76m TI70E3, Lot PA-E-9445, be fired at 400 ft against 3" ho"onous
armor plate having charpy value of approximately 50 ft - lb at -40"F, Paint
plate white before each firing and photograph face of plate after each
firing to record spead of shell filler.

(1) - 2 Shell each at 1000 ft/sec striking velocity

(2) - 3 Shell each at 2000 ft/seo striking velocity

CONFIDENTIAL
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TPR No. 3418 (coratd) 26 May 1952

Ltr, 26 Augusat 1952, 00 471437 (e), Q01B 471.14./975-94

Coordinationt

Chief of Ordnanooe
Abrdeen Pr~iag Growxi
fteatim3i wsea
Ch&**x0Ljn Corporstion,

Waterloo, Iowa.

' D Ro Beeman
-0 V, CLARK
Colone, Ord Carps,

* Chief, Technical Division

3
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NFIDENTIAL-Scurtity Informs;'

ONiLT 01 TtST i To Doy.mop Primer fot' Cartridge, U T9 OF' TKST 31 March 1953
IP, T17093,, for 76 mm 0*11, T91. (ui) YXR1) Rum)R No. P-55769,,-

sH3ZT 1 01
00 FIK. 14 71/4340
APO MS~ ISO. 471/1325

D~n~xxT PojctTA-50OJWO.X 2023-1.454. dlr

VATMIL

OU. 76 =T91., No, 474w

VD.C lrT~ 76 - ?1i, No. 24,t4,

PR163~7 um HE T64 Wight 15.00 p04dwo (5olld rill-loadod) vart* ot4%.

*76 JW, HI3 T64, Veigh. 10,9~ prods, (bmpy) v.$.us, 16%0.

FROP31JAJTi V?, 62,Xt&3~31, Web .029.

W 44to 20 /m"

WU vit s" ")

&M noti4~ *; Lo mk9-i



S"NFIDENTIAL--Socurity InformI'"

?IKXNG RECOP-D NO. P-55769
*1 5){T 2 OIP 7

RUND -BY-ROAUKD DATA

Orojectle Weithtqr,O0 Ibs. Prister Percussion, 300 Grain, T70. Fired at Minus 650? Tomp

viB i ST" PROR AVG PROJ AYO
RD RD CHO PPMS. MV

NIO OZS W *B -Psi ! S RW'ARKS.

165 1 44 15 17900 2001 Qry.z/40wto -$!llke Io 'wun flash, observod.
146 2 44 3,5 1,WM 20,19 c.
167 3 44 15 19000 2010 dO,.

4.4 45 20900 2014 do.
"49 , 4 15 19400 2003 do.
170 6 4 15 IJBOo 2009 do.
171 7 44 15 15400. 2015 do.
17W 8 44 .15 19900 2014 do.
173 9" 44 15 1540 -2021 do.
174 10 44 15 16Z0 2017 do.
175 11 44 15 20Q5Q 2005 do.
176 12 44 15 19400 2019 do.
177 13 44 15 19600 2011 do.
178 14 1 315 1810Q 2011 do., - "
179 15 4 15 1IM00 2017 do:
130 1A 44 15 13900 .2001 dO.
181 17 44 15 20500 2017 do.,
1 182 8 44 15 17400 2011 do.
183 19 44 5 I900 207 do.
18 20 41' 15 , 17o0 20U dA .

Piojocti1. Wigb t 15;.00 lbs. Primer, P~provs 'A5 IV O %im L (rq ? d at Him*a
650? tinp.

2.85 1 44 15 16400 2008 " Ooy:ait. ok*e muatle flash
186 2 44 1 17700 202* G.y/whit9 Maoke nb 0u1ss1 flash observed
187 - J4 15 1700. 2016 do.,
188D4T 44 1-5 '16WQI 2011 do*

150 ;,W25100 2)6 do.
191 7 4415' 1160 A79 do.
192 a 44[ 18400 2004 do.
193 9 44 '135 19600 1997 doe
2.94 10 44. 1.5- 22000 2002 dio.
145 1.. 4 15. 1OW 0 0 15 dob
196 12 44 15,) 14t 019 do.
3.97 )L. 44 '1 MOO0 2Q10 do.
1 9e 3.4 44 15 IR200 212 Qry/whit* oke usze flash observed
199 15 44 15 Z78 0 1~5 (lrey/vhtt4 woke. nb mussle flAsh obaervd4

200 16 44. 1A183W. r201 do,~e~if



"ONFIDENTIAL --.S.curity Informvat

niam~ nwnRI wo. P-55769
SHMT 3 OF 7

0 UBZ TWT PROP., V0 PROJ A vo
RD • R D C11o WT PR m • V

No. m. _ zs LZS , a.___.___ ____

201 17 44 15 IAOO 2020 Gray/whtte smoke no ruzzle flash otverved
202 i1 44 1 2100 2014 do.
103 19 44 15 20400 2014 do.
204 20 44 15 22000 2012 do.

Projectile toight 15.00 lbs. Prizer, Peroussionr 65 grain V31A3 (W0d) Fired at sinus (.5*F
Tm p

205 1 44 15 1'300 2021' Urey/wbite uoke, flash, hang fire approx5 s ec , •

206 2 44 15 17100 2016, do,
20 3 44 15 20400 2017 do.
208 4 44 15 18100 2017 do.
209 5 44 15 17100 20!A do.
210 6 44 15 2100 2021 do.
- 7 .4 15 - - Round failed td fire three Attempts
211 8 15 14700 2021 . Orey/Ulfte moke, flask, haWire approx

.25 5 W,

212 9 4 15 15900 2020 do.
213 10 44 15 1OO .2019 d. •
Zh ii 44 115 15900 2017 46.

6012 44 15 - - Aburid failed to fire three Mteapts
215 .13' 44 15 17500 20WY r*ey/white wiok, flas4 hat* fire approx

.25 Sec.'.

216 14 44 15 17700 2013 do.
-44 l5 - Roun failed to fire tbree. attdcpt
219 16 44 15 18200 2017 roy/whi*t eoke,, flash, hazW i're
218 17 44. 15 1890M 2002 do,
219- - 44 15 172)0 2001 do.
220 19 44 1.5 17300 2019 do.
2221 20 44 15 20300 1997 do.

CONFIDENTIAL-.Security Inforaroatiort



)NFIDE.NTIAL-Scuri4y hifjrpnof

FT IR1NO Rc)~ O -5~
SHUT 4 OF ?

NC OF VFAN VA&X., DISPERSION ~ M.~ IAITION

S~O1 ~ 202010 20 .995.

15O Gr'ain 20 2008 4*1 2.04 7

W 2P17 2012 24 1497

W4th, sCre" tfl" PAXu~r soad.

E~~. 0? M JR XU ISPIj;Wt O KD1IDSt4IC

'MM Tyr& RMYMD psie

3C0Orain 20 179 00 ..)3k34' 1730
T170

. 250 Grain 20 2.R7005~0 .301~

46 Grain 1'i 17$Q (900 .38 1085
V31A2*

*With~ screw type pfrvr head.

The 15 lbs &alle1, HE, T6.4 used iii the first test .4j4 -At simulats tho weight of thb
ftecl, W, T170&3. The test wasrn re red using a modification of tba Shell, MY, IT64
4dah slmulatod thot weight of the Shell, HR{~P T1701,1 more clos*4~ (referonce following
rond,44y-roand da ta.

CONF~IDENTIAL-Sacurity Information



"INFIDENTIAL---Socurity Inrformat

FIRIINO REiCORD ,0. P557?
SHiET 5 0? 7

Primer Percusdon, 300 Grain, '7. ?Irod at Minus 650F Temp.

Id Bt ? PROP.
fD R CHO AVG mioPltFS$, MV

NO" N. OzS IV? IZ --2!1.
441 I . 44 10.95 17rOm 2235 Orty/white awoke no muzzle

flash observed
442 2 44 10.95 12(900 2270 do.
443 3 44 10.95 1000 24259 do.
444 4 44 10.95 17100. 2266 do.
445 5 44 10.95 18200 .2261 do.
446 6 44 10.95 1780O 2'68 do.
447 7 "4 101.95. 18200 2271, do.
44c q 44 10.95 10O 2266 do.
449 9 44 10.95 16500 2259 do.
450 10 1044 1.95 , 15900 2258 do,
451 11 44 10.95 1700 2272 do.
452 12 44 '10.95 16?00 2255 do.
453 13 44 10.95 17600 22A4 do.
4.4 14 44 10.95 17500 22A5 do.
455 154 10.95 17500 2282 do.
4( 16 44 1328400 2265 do.
457 if? 44 10.95 16300 2256 do,
4'8 18 44 10.95 16600 2262 do.
45q 19 44 10.95 16700 2262 do.
460 20 44 10.9s. 17400 2259 do

Frixor Percu'pas 150 Orain K31A2 (Moftried) Tnr4 at -6511 ?eip.

461 1 44 10.95 1 O 2252 do.
42 2 44 10.95 ., 17100 2253 dO.
40 3 44 1.5 17200 2277 do.
464 4 44 10.95 17800 2252 do,
465 5 44 10.95 17400 2261 do.
46(- 44 10.95 179O 2276 do.

,467 7 44 10.95 17700 2256 do,
468 8 44 i0.95 17500 2265 do.
469 9 44 10,95 15400 2262 do.
470 10 44 10.95 17500 225,7 do.
471. 11 44 10.95 16300 2252 do,
472 12 44 10.95 16600 , 2245 do.
473 13 44 10.95 16R0 2255 do.
474 i444 u.95 1590 2252 do.
475 iV 44 10.95 17300 2249 do.
47( 'i 44 I0.95. 17300 2260 do.
477 17 44 10.95 18000 2269 do.
4?P Ir 44 10.95 l700 2273 do.
4-9 "I144 .10195 1100 2277 do.

CO44 1).T5 17-,c0 2260 do.

CO~IADENTlAL.-Socurity lolformttion



'HF(flDETtAL---S*cwriy lnI(*tYMe*3

6HT-6 OF 7

lriaer~t roroussgio, 65 Grain# V3W~ 06odified) fired r&t miu (,50? ?ftp.

ASC}
n% TZST PROP, PROJ IV VJ

Pa.) wr M* I PRISS. VEL
MC *N00 018 ____.26

-44 10.95 -- Rounid failed to fire after 3 att~vpts

- 3 44 10.95 .
* 4' 44. 10.95 d o.

'3M) Orain ~347 2.0S

150 Gmiis 20 26 .0la

No. or ax 1vu'A

300 afto 'go 17200 250 60

150 Gyt n 20 1202700 . '500

*idt- screw, type pr~per hesdo

CON FJDEHTA.-Securty InItwmatiori1n(
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'INRUDNTIAL-Securi~y ifdotmet

77 I No O ORD No. ?-557&9
S!Ml 7 0F 7

4211, toot Yi wds' were fired it r'inus 6514 at approx. 1' elevation. There were i
* tisfires or hazgtres witth either the 300 grain or 1.50 grain priwmqs..

*The primets, waro tiken out of 'Vhe cases and Axeiminod, There ware, no o plito or
* uu-ev of the primo, bc4ds.

The five 65 grailf primers zisfired, Three ttempts were miade to fire each priser,
The 65 prain primer., Ute* were oancelled.

-TMe, *iiffred pr~is~r in ahe ~,oe4 4usk flA~lh whiah ,toreh the
PXOPeUDint bqt fall" to ipgit. -U6 Charge.

OWU$VATI0W5

Indioa'tio are ihMt the 65 groan Vodift*4 X31A2 prixer Is %miatistactory for tile
Ift7O13 roumd.

The test reaults frar Ar41oato that eithitr the T70 primer or the 150 grein
N?3U&2 (with'screw head) is "0.ifactory for u"s wit'h the, 170T93 rcand. Por loading
purpossm. Ume 150 Mrain ,3U with tk. screw twa6 isc oonleered "ere dieirable.

14P...W# io $6A. MCCML
'A~cti!, Uor *A-f ~Amvantion BranchPo

inmm AmCO~ ip4n241321 amto Apo
DiS~YtQa ~hif~f Ordance, Washington, 25, D.C.p ktt ORDyrTA 2 copies

0.d'I'X4R - 3. copy

Comianding Officer# PMcatintly Drsqal 4, R. J.- copies
Techrica3. tr,ation Branch, Abrdeen Pring 0tonnd, Md -Original and

CON FIDENTIAL-Sipcurty Informatiooi



11" "M Tat owynow rnclw at sO&wc

woml Pria f~r Carti~oe WtP ?1%z% for %b- OWP T91

70tw to Cm' Doowg 192 'q1oa &o*

lktisat I~S#(U Dibst 1952, tlUl AN 471.1/1310.

S ~ oopo .. ros w..b~wia1 ith *.-I, Ank.?.o

I. Tis ~~~im Is~rm '.~Ris Agreed *a bmdus
~'7 S #0ui*I"s a dt qv~ Le.Is*

20" *ki *1 atisi aoapwftt out)4um ised of Ur~

'b r~oam tw4Iat43lv te a r3odu~tok, ewm tbo it my %a
pL~Awiu a sssft, l4~.vmtx.

if kuIAUo- 4.l e X $wf

~~~1eati~ t ST R m, Ebr~U~ D
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APPENDIX C

Copy let Wn Ai'Q (C) 471.4/216
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0 CONFIDENTIAL - -P
Y

ORDBG-DPS-AA lot Ind Ur. BMBlack/bjw/6136
UO (c) 471.4/216
00 471/'248 (76in) (c)
SUBJECTt Primr for. Cartridge, HEP, Tl70E3, for 76= Gun, T91

Ord Corps, Aberdeen Proving Ground, Maryland

TO, Chief of Ordnance, Department of the AriV, Washington 25, D.C.
ATTNt OR1TA

1. In the limited development firingm of the T70 Primer and the T91
Primer (kod. T88EI) 300 grain of black powder was used. Both primers were
of the same length (approx. 10-3/4 inche). However, when loading the
cartridge case with the assessed propelling charge weight for the HZp T70E3
round the Nod. T88EI) primer protruded approximately 3/8 inch above the
propelling cliarge (looee loaded). Therefore the recommended length of the
T91 Primer was 10-1/4 inches.

2, The T70 Primer with a bag loaded propelling charge and the T17OE3
Shell has been fired at various temperatures in oompariton with the modifieO
T88E Primer assembled with a loose (distance wadded) propelling charge.

3. The results imiicate that both rounds were satisfactory. However,
the T91 Primer was recoomanded primarily because of the slightly better
preusire uniformity at -651F temperature, the elimination cf the bag propellant
loading and the opportunity to shorten the primer length.

4. Had the T70 Primer been fired with distance wadding at -650 tempera-
ture as was the modified T88El Primer, it is believed that the results would
have been very similar. The T70 Primer which is almost full of black powder
has been fired extensively in various weapons with chamber pressures greater
than the pressure required for the PP Shell without serious known valfunctions.

5. It is believed that the T91. Primer with 250 graine of black powder
and h if neoessary, with slightly larger flash holes would be satisfactory
for the low pressure HEP, T170E3 round.

6. If and when Aberdeen Proving {)round is supplied with T91 Primrs
oomparative tests will be conducted to determine the satisfactoriness of tle
T91 Primer as designed,

7. However, until extensive firing tests can be oonducted to develop
or determine a more satisfactory primer for the T7CE3 HEP round, it is
believed tat from a functioning standpoint the T70 Primer can be recommzended
as a substitute to expedite ,the loading of the T17003 tound.

0

CONFIDENTIAL



CONIDENTIAL

OPQ-PS-A Ist Ind (Cont)

-00 471/2480 (16M) (0)
MSMB!CT, Priir for Cartridge, PEP, T173, for 76m, Gun, T91

8. It is poasible that a primer similar to the T74 Primer will
funotion even more matisfactorily than the T91 or the T70 Primer. A
Primer of this relativvly shert length would also eliminate any possi-
bi i ty of the primer protruding above the propelling charge even if it
'is decided to reduoe the granulation of the propellant to bring the
ohauber pressure closer to the rated maximm pressure of the TlOF3
IEP. Shello Therefore, in the near Nture the T70 Primer, and the "74
(loA2 w/sewsW head) are to be fired at various temperatures to deterrine
whieh of the primer dosigns is the more satisfaotory,

nZi TU1h COMINOXJ GizRaL

ELI E WKITE
Col, Ord Cerpe
Actin g Director
D6wlopont & Proof Serviees

II

2
CONFIENTI11AL 71/



94 EXPERI"'NTAL AMMUNITION DATA CARD NQ 58424________ __
AMM. LOT NO.", -CONFID."IAL iPA-9-671

Shel, Inert., 76MM, T170E3, W/Fuze, Inert, BD, 162A1 for Q... . tg t [n QUANTITY IN LOT
1DG. DATE OR REV. ALLOT. ADVICE PROJET NO. RAD OR EPO NO. QUANTITY IN SHIPMENT

........ 5iA- Tki:'5002H -

P CHARGE EXPCTED EXPECTED PRESSURE ASSEMBLED BY DATE OF ASSEMBLY

PA ISe t. 1951
"o dt e~vd. Ring gaged 100%.

f Density Ae. c pJete Wt. Ave.

8.00 1.58 9.93
*oqrd*ne wi h Dwg. P-81830, Re. 9-11-50

RaI !olr I uzeB __ ____ ____ ____

i~~ S,-3 _______ _____

~~ ~~~(tnert)- ~ . _ _ _

0--4
_ ___PA--_ _ __ - _

yqu . Unk .195
lUnk lone

COITFIDENTIAX.
_ _ _ ____. CERTIFIED TO BY:-ft VanOrd INSPECTOR
1%i IrA. PIrATINNY ARSENAL Inspection

DOVER. NEW JERSEYf.I. . . . - -ION. . DIVISION

"s ;'" eo-2194 EXPERIMENTAL AMMUNITION DATA CARD o 58425
T,. 1P. / /IND A:" LOT NO

Shel1, HEP, 76A, T17OE9, w/Fuze, BD, M62tA for T91 Gun PAE6716
S~IC O~ wQUANTITY IN LOT

__ 35
OW, NO. DOG. DATE. OR REV. ALLOT ADVICE PROJECT NO. -RAD-OR 1O NO QUANTITY IN SHIPMENT

93- 11-5 TAl-5002H _ 35
P. A X. 0. PROP. CHARGE EXPECTED M. V. EXPECTiED PRESSURE ASSEMBLED BY DATE OF ASSEMBLY

15-:106 FI A S;eptember, 1951_

itAR S: Packed: 5 Shell/wood box. Fmpty weight of Shell Max. 5.60, Vin. 539, :t of
charge 1.80 max. 1.74 min., t1 as fired 9.85 max. 9.72 min. Density 1.64 max, 1.60 min.

4heil ring gaged and shell X-Rayed 100%.

-o/'ONlT . Shell, HEP, IFiller FB
WIND '... .. TI70E 0E'Konip. A3 A62AI
" __ O. ,~nk . Harrisite HE, Loa-ade4_,

D. DATE OR REV. Unk ___

------- -I Chamberlain Wabash _rkanF_QLd,___lant.,-
DATK 9i~ui
LOT No. i Unk "7AB-5-] 14 AOP-1-62

PRI:PARED BY- ~r' X - l G __ CERTIFIED TO .NSPECTOR

a Dr PICATINNY ARSENAL.,,._IndL..__ OVE.R NEW JERSEY
DIVISION "DVSO
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-, EXPERI NTAL AMMUNITION DATA CARD No 5e42-4
D CONFIDENIAL AN. LOT NO.

4e, Inert, 76m, T703, /Fuze, Inert, BD, M62AI for PA IN67 OT

-D'ATE OR REV. ALLOT. ADVICE PROJECT NO. RAD OR EPO NO. QUANTITY IN SHIPMENT

" ... " G NTAI--5002H

EXPECTED M. V. EXPECTED PRESSURE ASSEMBLED BY DATEeOF ASSEMBLY

de. ing gaged 100%.
.Ave, Densit Ave. COmplete Wt. Aye.

8.00 1.58 9.93
0 0,6 -cewith Dwg. N&8130p Rev, 9-11-50

MO=. Co -3- 62AI

1Vh k 10-1-45 L
c1 ----Wa'i PA _ _

1* tlnic None*____ ___

.9 , ~ C?1 IF4EDTOMBY AR.Vanrd T 7 F, INSPECTO!
14~in~er, T4.P~rATINNV ARSENAL Inspection

1IVRON DIVISIO

Z80-194EXPERIMENTAL AMMUNITION DATA CARD NO58425

N.KIND AMM LOT NO

~fC. ~ Sh~ell, HEP, 76144, Tl7OE., w/Fuze, BD), Y62Al for T91 Cru UAN-iTYIN LO

QUNTT INLO

35
wwI' no. DAG. DAT9 OR REV ALLOT ADVICE PROJECT NO. RAO OR EPO NO QUAN rITY IN SHIPME

S 91-0TAI-5002H _ ____- 35
IF. A, X. 0. PROP. CHARGE~ EXPECTED M. V. EXPECTED PRESSURE ASSEMBLED BY DATE OF ASSEMBLY

1, FA September. 19
EAWKS: Packed: 5 Shell/wood box. Fnpty weight of Shell Max. 560, Vin. ;39., :t of
charge 1.80 max. 1.74 min., tlt as fired 9.85 max. 9.72 min. Density 1.64 mi.x. 1.60 min

thell. ri.ng gaged and shell X-Rayed 100%.

-She , REP. Filler _ _ _ _ NO

KIND % . Tl7OEComp. AA 6 LO

___. ____Shal, -fHarrisite , L/Fue, __,__62 __ for T9_u

D". DATE OR REV. D Vnk _______LO AVI k._______________ O_-_.__ OTP
l -06 ChamberAainletabase Ark9nac.Jt n

____[" ell5 _____lFil

LOT N . iUnk V(AB-5- 14 AOP-1-62 .... .

PREPARED BY------'.C- CERTIFIED TO BY: ..... V - INSPEC
PICATINNY ARSENAL

-DOVER NEW JERSEY ------- L--
DIVISION l

--- ~~~ ---- -
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ENTAL AMMUNITION DAi 6CARD
w "TALAN. L o.,oo IM 170 it uz,9, 9,Inr,__.761! u L-I

ounistic As'ja OUANTM LOT

as UV. AOT. ADVIC PROJECT NO RAD OR EPO NO QUANMIY IN 9141

, S-ICUDUV. EXPECTED PRESSURE ASSEMBLED SY DATE OF A SENS L
PA Yay, 1952

iftkscoodance with PX-89-1061. Ring g'aged chamber gaged and x-rayed
, ,U upmberod from 1-25 inclusive.
witght 'on -reverse side.

-tver)

_91 Inert - .

- t~Unc

WF.3-fl4 None I

CERTIFIED TO BY: t. rand INSPECTOR
IdPICATINNY ARSENAL InT'3 .ction _________

~m k~in~ DOVER. NEW JERSEY

V;r ti) 6i 51,
JI Arhi Fo. 6Ai o
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6~ 5141.117 5.56 10.06 - -. .
12 5.51 20 02 .

.....-- 10 5 4,5 10.00 ". .,

I I l5 51100

1255 0



01V9TLA4tI~N A C0
*RP l&

----- ---W* -p -. ''w-'

; ______ PA ",,

4-

______ _____ (SeeAw s

- ~ili ___ ___ __ _ _ _ _ _ _ _

- ~ 1Zo

5 6.22. 0xV ..

2 6.19( 10.0' 31 6.21
1990 6:22 oo

400 34~ 6.25
51 '6.22 6.204 .9

12 6.19 o9 33 6 .?2
141- 0Q 34 6.25. o~s

14. 4.22. 39 6.19

18 6.12 4 6.20
19 6.17 44~o 176a5

* 13 6.10 .''9.9 6.2 'Vo
21 6A9 ~ .. S 46 63.o

6.18f.9 47 6.18
19 6.1? 10~ 40t

20 650 6,1221~~'. 629 o0l4 6



AkA

A83357 ~ ~CONFI7TA AB- D-FNT OIAGGONL3 uy15

-50Hrhl EPT7E3A3FleietFzAm
Projct o. Tl Aplat at00Pp.#4ityLo AE94, ie aans tt:14fi
Let o iht TbeRun N* 6 S#4i 7Tub Rond o. 7. triin veo~i"J:1591'lso A4



CONF I DENT IAL

r V

A83358 CYTIDEIIAL ABERDiEN PROVING GROUND 23 July 1952

Project No. TAl-5002H. Shell HI-"P, T17OE3, A3 Filler, Inert Fuze, Aim.

Lot PAS-9443, Fired against 3A Plate at 00 Obliquity.

Left to Right: Tube Round No. 68. Striking velocity: 1544 f/s.

Tube Round No. 69. Striking velocity: 1524 fI 4,

! ,, . F ' , ,
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A83359 CONFIDENTIAL ABE=RDEEFN PROVING GROUND 23 July 1952
Project No. TA1-500211. Shell AREP,' T170E3, A3 Filler, Inert Fuze,. Amm.
Lot PAE-9443, Fired against 3 Plate at 00 Obliquity.

Lef~t to Right: Tube Round No. 70. Striking velocity: 1377 £/s.Tube Round No. 71. Striking velocity: 135$0
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A83360 CONF'IDENTIAL ABERDEEN PROVING GROUND 23 July 1952
Project No* TAl-50021. Shell AH3P p Tl70E3,# A3 Filler, Inert Fuze, Ainm.
Lot PAE-9443, Fired against 3 Plate at 00 Obliquity.

Left to Right: Tube Round No. 72. Striking velocity: 1665 fs
Tube Round N~o. 73. Striking velocity: 1670 cs

.' L
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A83361 CONFIDNILW -ABFRDF-F-N PROVING GRUN inr -ue AM

.A-5O02H. Shell, Ent T17OE3, A3 Filler, nrpue tm

project No.T 5- " ate at 0 ° Obliquity. = /

Lo AE-9443 Fired against 3 Pla 4A St.riking veloc;ity: 16-76 f/.

Left to Right: Tubes ikRon No iy 1359 fS,...

Tube Round No. 75 t riking 
,, ,;



CONF I DENT IAL

A83362 CONFIDENTIAL ABERDEEN PROVING GROUND 23 July 1952
Project No. TAl-5002H. Shell A HEP, T170E3, A3 Filler, Inert Fuze, Anm.
Lot PA."-9443, Fired against 3Plate at 01 Obliquity. 1Lef't to Right: Tube RudNo. 76. Striking ) Qjy 1912.Tube Round No. 77. Striking volocity: 1911 f
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A83363 COiNFI i;17rIAL ABERDeEN PROVING GROUND 2 uy15

Project No. TAI-5002H. Shell HEP? T170E3, A3 Filler, Inert Fuze, Anmn.
LotPA~c~43,Fired again3i Plate at 00 Obliquity.

Left to Right: Tube Rlound 1'o. 70. Striking Ao4tF* :87XIlThie Jouid No. 79. Striking velocity: 1537 fls
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AB$.364 CONFIDTIAL ABrRDEEFN PROVING GROUND 23 July 2.952-
Project No. TAI-50020H. Shall A 11Ff, T17OE3,f A3 Filler, Inert Fuze, Ai'nrn.
Lot PAE-9443, Fired against 3 Plate at 00OQbliquity.

Tube finund 110. RO. Striking velocity: 1556.
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Projeot No. TA -100 . 76 a She ll. NI , T17 .Fired Fr= 76 _ un, T91

at a Chamber Pu fp
ReeOYO1Od Fro Sawdust,."A
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A74265 COnFIDENTIAL R ABERDEEN PROVING GROUND S 26 November 1951

Projeot No. TAI-5002H. 76mn Shellp HEP, T10OE3 Fired From 76=- Gun, T91

at a Chamber Pressure of 24,600 psi. (Inst. Val. approximately 2842

fps.) Recovered From Sawdust.

, , , admt art | gn affrigr a tii
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I A74659 CONFIDENTIAL 8ABERDEE.N PROVING GROUND 826 November 1951
Project No. TAl-5002H, 76mm Shellj, HEP# Tl70E3 Fired From 76MM Gun, T9
at a Chamber Pressur'e of 23600 pai, (Inst. Val. Approximately 2774 fps

Recovered from, sawdust.

J U,
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A 75966 CONFIDENTIAL S ABERiDEtN PROVNG ftOUND 8 31 3anuaty 195
Project No. TAl-5002H. Projectile, 78mm, HEP, T1703,

Anmmunition Lot No. PA-3-6716 (A3 loaded with inert U91 fuze) re-
covered fromi ground impact after being fired from 76mm, T91 gun
at a chamber pressure of 28,400 and 29,600 pailn....
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A7603 4  CONFIDENTIAL ABERDEEN PROVING GROUNDS' 5 January 1952
Project No. TAl-5002H. 76mm Shell, *1EP, T17OE3, Inert Loaded (Ammuni-
tion Lot PA-E-6715.

Fired at a chamber pressure of approximately 19,000 psi and recoveredfrom ground impact. NOTE: Holes in the B. D. Fuze permitted gunchamber gases to pass into shell body and expan X.he, sho13-wesulting
in erratic flight of the shell in accuracy test ,
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A81514 CONFIDENIALJ ABerRDEEN PROVING GROUND 814 August 1952
Project No. TAl-5OO2H9 Shell, 78=0, BP-T, Inert, T17OR3, W/Fuze, Inert,
BDM919

Anwunition Lot PAE -9445, fired against 3" homogeneou armor,, painted"
white, at 00 obliquity. Striking velocity: 998 f/s. Tube round
No. 172e
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A81515 CONFIDENIAL ABIRDEEN PROVING GROUND 14 August 1952
Project No. TAl-5002H. Shell, 76mm, HEP-T, Inert, T70E3,. W/uze0 Inert,
BDM91.

Ammunition .ot PAE-9445, firod against 3" homogeneous armor, painted
white, at O obliquity* Striking velocity: 1107 f/s, Tube round
No. 173. -i ,i

Sl
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A81516 CONFIDENTIAL SABERDEEN PROVING GROUND T 14 August 1952
Project No. TAlm.5002H, Shell, 76nu, HEP-. Inert, T170E3. W/Fuz., Inert,BDW9l.

Amiition Lot PAE-9445, f ired against 3" homrgeneous armor, paintadwhi+le, ait 00 obliquity. Striking velocity: la ,~so, -,Tube roundNo. 174. *
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A81517 CONFIDENTIAL ABE-RDEEN PROVING GROUND8 14 August 1952
ProJect No, TA1-5002H. Shell, 76mm, HEP-T, Inert, T170E3# WAFuze, Inert,
BDM910

Ammunition Lot PAE-9445, fired against 3" homogeneous arwro paited
white, at 00 obliquity. Striking velocity-, 2033f/s. Tube round4
No. 175.
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A81518 CONFIDENTIAL ABERDEEN PROVING GROUND S14 Auigust lII
Project No. TA1-500211. Shell, 76m, HEP-T, Inert, T170E3, IN/puze, Inert,

Anmmuition Lot PAR-9445, fired against 3" ho oeiI e
white, at 00 obliquity. Stiigueoib


